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1 . &&ti£tfl&&$tlSJ:o%&ftT?**-)U'&mmt:**-Jl>fcfcte 

2. rctBSj&sm 5-«i o ox:<»'M&?nft+*zt*&mtt*n*o 
•sew i atcig««>^a« 

* mm r * * x y -? * t? z 1 * t r * »*<di&h g i m c iet? 

) 7^A'>-; x -f. (siab) T'fc*£fc^$|&fcTSII#<DeHJrS3iB<c 
5 . ^mi43t^{*±(C«K $®£<bT *75fc? * o T , 

* t? C t €: t r ^ «? 83^o 

C t C * U * * - CD*>814;£*|# itefiiTZ XT y?*&t;ztZK&t 

8. ^K^^Tt;^JStt3t^T'*oT, ^»m<i:t,20 f mo I /mm 

2 wiB*T i9t ttmtexmtv&m iz xm&s u r ^ * t * «« t r * m 83* 

9. i) **-^Efc1±£*Siatfii) lW83**-;M5m?e«mfcJ5fc(,& 

i 6. iiie*4-ji**t*ttt. 

nss 1 tg(ott«co&t4ii T'$L& t mm <* * * z t * e> % * r q -b * ru* 
t&m$*. niami*&**-j\,&mim*&t;ztimmtT*n*o>$&mm 

T, 7"^Kl/- hS*® ±izm 1 jST = >(7)i*)-» * U s 

W8BS&1 ®7» $ >o£j-/i £ n-**vw = *>mu (4 -a- K:r-b*ju) t» 
$/A'>>;i-h (SIAB) Ofcfc£J5fc*tt*CtKJ:im83-*7;* hu- 

€10131 fflC0tta<0&i4|lT1ty* hb- hSB-hlzHfcftf S 

ct^»®tr*«ri3^o 

1 8. miBft-mfeK^ 

$ £ a v ? ;u $ £ •> ? )\,<r>T i> - $ U , 
WI3^v^;u*^tt^>^;K0T^-ttf^* hi^- h£E_tcojg 1 taajiw 

^S*O^^jSari/c»Cll9g3'N'v^^*/iU'\'v^;i'(0TU~^3>hQ 
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«9^|CI3tr<04v h e 

1 1. Etc. WBSSEtttefiqtJSfSficoSS^Wr^TStt^^t^tct 
t»ffitr*Bl^l6HIR9*(cl3«co^ y h 0 

k u- hSB±c»ier s - 1 t r *iwt37?^o 

1 4. m33t#teSI®±<D**-^£fSt££:£, 

i*f* € ^»c/>f •> ^ * at^> u - $ ^& ^ v 

. mtt&u+x-Kfxfcte&t^&tzEiztemztizmmt'&vzt z&n 
1 5 . wtBfcfc*. iniB-fr ^hu- b&m±<DtPi 1 Scott 

^T*»1>S>S[tniB-fr^ Hx- h«E$lWIBHacott!l-C3- KT'-b h? 

= y^>-yx-h (siab) ^#%r*ig2)g>«t€^*. 

>S5S ^ MSB 1 fflOttScDS-teJl iz ^ ^ * j: ^ c«iJI3 7n -b * * ftft »;iS 

20. mmimiz^ mttzfaizxit > - 

-*fctt5* ->^^7< K^€a7cLT^^-^W^»« 

^£ $ * 5 ^ t €: ^ t z t * &m t r z mxommm i jscekot^So 

2 1. «5IB@3&<b€, 
«983mi«T$>Oi*j-»*N-*^v>< = v^ (4-3- KT-b^vu) 7» 

h (s i ab) <r>%mtmfczi£z>zttz£i)mtt%te.3Ltei* 

*#ffifcT*»#<AtSffiSi2 0SC83t!O^o 
2 2. Jgtc % 

*tctimmm&mtzztZ'&t;ztz&m£Tzmx<»te®m2 ontcg3« 
2 3. tmmtt*tetoTzx&T&>iT. 



MSliM «7S N-*?v>-f$*>-;i< (4-a-K7-fe*;u) 7 

syov^x- h (s i ab) <nmmtJxftZitzztiz*>)mw nu- 

KS§®$3- K7-fe h7 = KraftTBfttbU 

UT*«**-*ftt£jft(,. 

OTB*** KU- hSBf4WO?*-»**B£l*ftfc£ttT» 
tt»«!0)**-;u»4:if^ hu- hMctftriiftifta- K7* h7 = 
Kraft ^Aimittc * 'JttIS* * -JUtfNMK t * 7* hu- h^Bic 
BSffcL* 

a t l tz * * - jtt«ttRff>-i c <ra h u-*mm i/w^j^xi 

2 4. ltK«£*r&** "7 h'J-^^CiiU-' tf-K«/< *><t, JRfT 
B#H|g (MALD I - TO F) IU^ hP>^yi/- (ES) , 

-r^p Kp>#m (icr) sir?- yx»»* eft niit? 

T*c:fc**#?5i:T-5tt*<7)teH®2 2 JgicgB«<07j2io 

3 1. mBKMflflfac*. "7 •y^^ict^u-if-KK/'-r^Mbs Rtfr 

8*Pia (MALD l-TOF) IU^ hQ>^^U- (ES) , < *>1f 

<r ?p hp>#w (icr) aif7-y x««*e nsctt 

3 2. MIC, 

U * * K $ (i * * V 5? ? U * * K $ c * vttaq u 

3 3. *»(WB-t0««tKWi**r«^atT*oT. 

WtBIg 1 «17S >OJ3-JI«:N-*?v>-r £ -sJU (4 -3- K7-b*JlO 7 
*>"\'>l/x-h (SIAB) CDiS*££fc**3C£u:j:UlNtB3:#te8*B£ 
a-K7th7S Kra»?«MMbU 

ItttBS&ftSB t &»<7> * * - Jt>-£*r8l <* * T > * * - JiittBflO 
**-Jl^fc3tfcf**B±?BMMbU*:a- K7* K7 I K^gEfttcoiBJcO^ 
£ «fc »; ttK* * * MB£ttfMB±(= B«<b L . 

1 -OlU ±<D y?* * V * ? U * * F<T>1f&T Ttm<£tfl * Kft U T . i\ 4 Z? *) 
Xl/c-*g(^K0 3' -3fcSj||lC'>ft < t h 1 •POf't^y^ * * K* 
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2 6. 

2 7. t^SEiTtlK^fiEti^T^^T, 

«IBIBUg7 y i>0^~Jf ^N-^^v><5 (4-3- KTi!*;u) T 
^ A '>'^- h (S I AB) 05»«tJS«Jd-tt*C4:CJ:»;miB^I#<*»B«: 
3- K7tr hT = KraftT'R^bU. 

W IB3t^^SB € ^«co * * - ;u^*$H t »M * -tt T » - O 
?^-^fttW8BS®±cD3- K7-b hT= K©fiEfti:<ftfS)£>#%e^lC<fc >m 
IB^ * - J^frWttK * 3t»f»»B±C B« <b U . 

@ 3E< b U /c f - * - »**4*K <0-« CC ^gffl &?j ft - *fWg» 

«t *J ttfl] U T x «M tniBSB JlTMT * C i: t *W8B 

77»o 

2 8. wKB^bt^w^Tu-co^igTmB^^icBear^iit 

2 9. t^K^^C 1 0W±Wvf* + v5?^l/^v K f»y*^7i- 

*t*et*«atr*»*<o«[H«2 7ig(ciBt?<7)7j^ c 
:t ^^ffitr^flOiBTj^ 

3 4. WIBKM^ii^s t bVy4ZtzJ:*ls-ir-Km/'( *>it. JRfr 
BSISJg (MALD l-TOF) ^*f, 11/^0^^- (ES) . <^>1f 

-c^p hp>^i» (icr) ;5tf7-vi£a#6ft5«*>!>'e>auR* n*ct« 

«»tr5»^C0teBK3 2^tC|Stt0732jc 

3 5 . B£*tt£» «f 3tfc#±c: TU-0^«Tffia$ti*Ct€1$ffitr*tt 
*OteSS3 2JStc|3tt07J^o 

3 6. VJX hU- h«ffi«3-7^7*P^H^Ul h*vv^>(0>S?8tt 

fi?IIBmi >cot9-ff ^N-^^v>< * v';u (4-3-^-712^^) 7* 
^M'>yi - h (SIAB) 0>S>StS^^ t5iti;«t UlttgBlf hu- 
h^®§ 3- h'7-b h^' KfeiftT'Bia^bL. 

*-JU&tV?Z hU- h«B(=»UT»»<tb/ta-K7-b h7= K&ftgft £ 

^^-^W^KtWIBIf^X hu- h«B±(C|5»B<03rffi(0 1 liOttaT® 
3E<bT«^£ Stt7-nt^iu»;Md ti*. lSfb^tl>07u-4tct7 

X KL — K 6 

3 7 . ttK «nffi£«*1t.hC7 U-^BTEl?tviC t *&&t t 

3 8. ««tWIB3:^±tC7U-c0^«ITEII?niCfct^©i:r*tt^ 
MS 8 «C«3tt<?)T)S143r^o 

3 9. 7fllcE«(077^tC«l:»)^5n*ii:«r^Sli:T5^ 
»<07U- 0 

4 0 . IRBSttft* v'J3>T*$3t^i:t$ »^0CBIg 1 *C 8St? 



num. 

4 1. his- hmmzKLT{t*to*tzlt±te!£tt^2i?'}-S V y 

aftow® fc aa*m#- wis, zixxta sfflffi^ t * m u , tvt efflita t m les 
•sac* urt«*tt«nT^*M'> 

ib/x^ v>7F*jffl£3&<*iiift urea *ftTc**«5ieatf*aa>\'->?;K su' 

* * $ a>at#aa/v* •> ? ^ & y y v * -s*co>»<* * a^wic #ei- $ fc #> 
kmk/n o *j > ^rtffi fc aa u r t » * #e#8 

«ase»a^y^ h±Ktt{i£fctf uTEii<*ftfcfc*tc»9i2# 

ttfSitfV?* hU- h»fl^C#LT*y y y*-g*0aM**#ET*;:fc* 

**afcT*i9i2#E8»o 

4 2. »iBL,^^^aa^'v^^«^iw»*stiRi2?Lrttcix»mit&n 

fc fc * C «9I2 t\ 0 v > 7 CD jgffiffitf € & it T iitfT ^ -5 aft* y 7%9t fc * L 

> w ssjftttWttais u art »j it e> n /c t * ic / n o v > ^rt ffl t sa^aa l 
4 3. iwi2u/ca»co>ii^aa^'v^^^m3/NO>>^<7)?Lf*3(cHa^Lg^ 

fio|Xtt^e^CzI2U^lt6 > tiT^iCh^^®tT5«^oeH®4 IfltCK 

4 4. t583L/iaaco>%^aa^v^^^lWI5M^v>^{CArv^^$@3t 
at)Cffi»mit5^«><7)^-v--^t-^t^t*^©i:T*W^<OteHIS4 1 Jg 

4 5. Mte>a^<*^^^>/^. %«^tc<tuaf*«*^r<ocTt^6<jca 

OtSB»5 4HKt2«O»j» 0 

5 6. 1TOKM0v>^aqgtcjgS&#£-£*. 5gCWI3/>^v>^ISffiffl^^ 
/ ^ -5 >' > (C @£ T 5 tf> C7) £ ^ C C fc £ 4*ffi fc T * »*C0t6 
IBS 4 1 «CKt!<D^{l 0 

5 7 . *9I2@J£¥&#\ U9I2mO vV^OIISS^VISSS^O 1 oicj&fifc 
$nfc«aO7 7^^SSRtll9I2/^0v>^<7>IiS®^SU r lSaS^€~tt^c 

@^T4fcAicmi2arttc|Ru#it4fc»co«a<7)7TX^t^#t;c:i:€^® 

5 8. B912#E#IS#\ ^fcErt&*rFTl!9K/^v>?rtSfc&»T*fc^ 

ctti2/\ ^ >* > c&i&tticat* u /-a^, ai £ ^ t c fc s *$© fc r * 

5 9. w«23tt<*aa^'>-7;i'/> f *ef^(c<fcu»^:$+i. mtt#tt&tfmiz 

^ v >^f*3S ^«anr * c t $ -r * w^oisasg 5 8 ^ci2«o»ao 

6 0. mZ&.JjM&m^&tfWMtti-; 'J *-£*CD)fcte£||9t2Ufc§'< 

v ? /kt>^ + e> »«aD{c^ t±i $ if * *> w>^aiR^s £ Cu fc $ &st 

fcT*«#OI5Hli55 9^C|2«cO*iao 

6 1 . «iri2^aa^v^^^wi3^ov>^^rt©ic^uTra^ufc^w« 

© « ^ U , WI2 at •> ^ ;K7)>ltt^^^ i* >/^ISj£^Bfl«t3»® Tt^Xfix&m 

i^^i:*«etr*i«^efflm4 1 «{ct2«<7)«a <> 

6 2. lWI2^E^lft^&Arv^;uco^«J$^ + >/<^e>^E$n5>mo* 

€ wcsE^b $ * fc #> ofo&niR*®. t-scztsimtiTz nxommn 
4 1 «ci2«o«ii e 

6 3. a»<0^'*/^^€:^. -tOSlS^liJgl <D*Z£<r)%L&&&* + > 
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4 6. i?«2ufca»<oatt^aa^v^^co&^«}$^+>/<^ %«^tc 

^U^Ti?««itc^tc»fc$ti«^t?^WUTi^^i:€^«tT*»^ 
1*tcI2«O»{l 0 

4 7. WI2Ufc«»^^aa^'v^^^a^ifi--K^<07'U-J5P63!r5 

4 8. [W«2*^a^-K;u^«s^b«ifi$nTt^ctt«iatri»^ 

4 9. «82>a^a-- K;u^^7^A^«xfi$tiTi>5c:i:t^»tr*« 
«(DCH|g4 7fltwt2«(7)K!l 0 

5 0. wiaatttisift-- F)\<tfz,*)ijfr*mm$tiz^sz£ZtoWitT%t* 
5 1. tti2>a<*i&5sz:- h'ji,tf*w-m$»$m&$ftT^zztz&mt 

r*»^KHR4 7 9HC|2«C0»ll o 

5 2. lOEift^aa^v^^KOft^v^f-^iJU^ hu- h<7><7x^C0» 
(C^Lv^fc U < tt^ ft J: U^^tv- t ^^&tr*»^<0KH» 4 1 JJlKggt* 

5 3. 11912/^ v>^MlcHS«#***. Mtca»[(0^aaA:v^;ui 

««au(c«^ $ * r«9i2/ n »7 v > ^cofisffl^ t -> - * it *mmm&* 
54. mi2Ufc&>jftf*aa^*v^^y77>i;€^ci&ftaisffl^t^ru. « 

(c/\^ •>* >^f*3S fc tt&Sfl« fc OIBJic v € Jf^r i fc if) CH3I27 7 > v fc U9 
12/ \ 0 v > ^iSffi© ^<7) F*30® fc WIS] (C E« $ ft 5 •> - 5 -mm % & C C fc * # 

5 5. mmm3m^fSLtfn&<r)^r^>^mm^^. «oi2ufc§^^u 
>^e^co-»a«tjt3Lfc&^aa^i>^^5atia6ffiic, ffcaitimeM^v 

O/^SJI^ESft^SCi: ^4#fiifcT5W^<OteS»4 1 JatcI2«<0K{to 

6 4. wKia^iR^^wK/N^v^^ciieuT^*;, ^jeie^^tt 

t9I2/N^v>^©^^tlT5fc»COT82/NOv>^rt©fcaatT^5E^» 

«oi2ff^»c3ieLfc, wi5ufcS>^aa^v^^coa(t^^+>/^^e»^E 
$ ft i >jft^» * a^b * * * is>%^aa^ *> ^ ;uco>it^^ >/<ciEa * w 

^*fc»(ClR12/\Ov>^ffl<^ff73€^bSti:4ISKS^ia%^t;Cfc€ir$®fc 
T5n^CDteH^4 2^(C83te<D»So 

6 5. t^i^^H/- hCO 1 oltUKDOx^C^UT^b^aDSfcti 
^^^ T ^^^Er*fc«>co>^^EttllT*oT, 

fc aftO?L^R$fiSc $ ftTfr 3 iSfflffi ^ fc t # L , 19 IBflfffi fc ttgSJS 
Btc<fc*;rtS*f^$ftT^*/>^v>^, WI3Ri*3(c|2»mite>ftT^*, 99 
I3/>^v>^(Drt©C^tTE{I$ftfc^«^^i*>/^WT5«8fcO>ltt^ 

19 12/ n 0 v > ^rta fc aa u t ^ 5 N i ffio«aco>waa^' -> ^ ;u e #e 
$ ft 5 ^ < m 12^- •> ^ /K7>>*##ft * * >/ < icmia $ ft * «^<o* $ g ^ iz ajR 

^**> WKttH^lf^^ hU-h±^H^^^UTEa$ftfcfc#CU98B^ 

/hc^SMcOj^ ^^ET*Cfc*^»fcr « WKifcteftEBlIo 

6 6. «982a^S*»l«^E^©^WIBlffl0^v^^^e»^E$ft*^ 

* r * <fc 9 $ ft * z fc 1 4$a fc r 5 »* coca r e 5 ac sb« <?) 

fctt£Efc«o 

6 7. I9l2>m^*a« • ^E^©* f 4$Sa7^^#T?l9I2/^^ v>?F*Jffi$ 

a«r*fc»cll9I2/^ov>^rtfflfc*ttw^caeufc^73i5€^t^fct!t$© 

fcre»^coeH»6 5*icg3ttcoa6^^EeKo 

e 8. Etc. wt2^aa^v^/w^€)^E$ft*^co«$a^r*fc«>ic 



t *&&itt *»*<OI6BlfS 6 7 g(C|Btl0>£{t0£tt|I o 

7 0. wieatt^aiR^®^, 

#e s n *>^coM * stit * * * ^ < i*>%f**a>v"> ? jbomiift >/<c 

*fcffifcT*I»#0l&ffl|&6 5i|(ClStt0>tt*0BlftS. 

m. WlttJ*m&ftXVmZm®&ftlZ**)ftBtfmi£$nT^*/^~>'>7 > 
)BIBfLrtC|S»jftlt&nAc> HtIIB/NOv>^S(c^aGftUTEII$n>t^ 

irk u t«»(7>a5a^' v ? ;p *««ift<c«# $ * r«nB/>o 

TSttldftft^EiSilo 

7 2. WtBU/b&^aa^'>^^^77>v^^t;ifi&«Sffl^^^L,. H 
<*#EttMo 

8 1 . Wie^E¥®^&^v^^<D^«^?^>/<d»6»E$ti*>%*<Da 

7 6*(c8e«o>a^^E»!io 

8 2. IC, 

tttB/ ^ 0 v > * ICJSIS U s fcfcff 7J jfeftT7IW 13/ v *7 *>* > 7 rtffl * &K T * It 

^E$n*a^(om*^b$^4^<K>itt^aa^v^;uo^{s^^ j t'>/<tc 

K>3ft^€:lWIB^^>/^>'6>ttffi$^4/b«)C/\*v/^;ut3> hP-^t5^f 7 

15131^7^ hu- hRSlcifi^r* 1 fgco(£M<0&*C»3tB^v?^fc#tt£ 
T s * > -XfrVlWVT U - « JB&T 4 «> IC ffl IB 1 fittttllOfcttif icatfr £ 

#ET * * x y * ^ tr c i: $ r * fiNB* &o 

8 4. n:, wiB^^>/<A>e»ttai$n/t>»^$sgr«fc«><o^iis«3er 
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atT*»*<DttHsg7 1 istciBttoac^Eeiio 
7 3. wtB««8irti^Q^aaco^yy>^@3ei^#^. ati3Lfc*^ry 
>^©*co-»tti9iBufc^3i^aa'Vv^^(735att«S{c, ffeaaBut^rt3/^^ 
>7m&&$<7)i*imznt&LT*i*). niB^yy >yR*ustfc;Bt/ff77*>-^ 

t5»^tSi|g7 1 8ctBttoaftt*£ElftS, 

7 4. «tC, «tB/x^v>^IHSS^*/X'7v>^lEffiS^lC@3tr^t«)(0 

®tt&z-&v ztt&m t*zn*<Dumm7 1 JBictati(o>fc<*#E«i«, 

7 5. WlBHJMe^ l9IB/N0->*>^OIISffi»»t/JBEffla^Ol otc^fiSc 

lXU^tt*^«>co«ac07r^^t^#t^t€^ISi:r*l«^cot5H»7 4 * 
(CgSteoftttftEKffo 

7 6. «ic, mB/^«>'>7rtS(::iiau*: x >*te$»M5>*fcjaa>v':>?;ucD 

>^«^^+>/<c^i&u/tt *tcwi3^v^^fre>^ta«wtc5>Ers^ 

»tO#E^N&$£-*, miBttll^^X hu- h±iettil£*>ttUTE!I£n*: 
t ^(ClWIB^E^^lWJB^^^^i^^y^ hu- KDOxJKcafctefcflET 

*-tt«at r *«^<oeffl« 7 1 ttcEttattftaem, 
7 7. ^r?l^^>E^@^mB/^'7>>^cDrtsc3iE»81^^caJft^T^,^5. #£<o 
ff75^TTWiB/NO^>^rtffit^air*^«>oflE73ait^t;ct t«att 
*»*oes»7 6*ictgttcoatt^Ei$ap 

7 8. mBUfc«a^fttta»A:v?/u^^ 

it e> nr^<5 z t r *m*<oiefflm 7 1 ^cEteoa^Efiili. 

7 9. WJBU^ttaoatt^Sfta^-v^^^^a-- KiUOPU-A»6<t« 
Ct*^Si:r5«^C0teH|g7 1 JgKlBKOifttettEililo 

so. fBiBat^aa^^iu^sftffltcjrua^T 1 *^* n, wib^e#© 

left * 5 JE73 ^ftTT' / \ 1 v > ^rtffi « r S tz *> iz ff+jjf ^ &W-t X a 

*r*^^v r%^t;z:t *&®itTzm*<»m®ns 3i«ciBigco73^o 

8 6. UlC, WIB^hy y^^«l4CO^«tlK*$^5Aci6lCfifT3g8$ra^«|-r 
5^^ yy€^t^t^^©tr*tt^OI5ffllg8 5^lC|3«073*c 

8 7. ^-yuy^-^Moia^tiStair^^^yy^. titittmnzittc^ h 
hmm±iz&B»&mi&®> ei&ttL $ti*ctm^t^att^ 

(D|gBam8 6^tc|3«0^o 

8 8. »«»*tt«t^hy'y^X*t»fca*LTiS*tB|«0, WIBjSjST 

^iB^^^Artffitjafer^^ y^t^tct t^«trs»^©fflS8 3« 

tC13«^77j^o 

8 9. Mtc. ««$^/c1f>^U«f4(07'U-€Wr-5WI3-9-^KU-h^ 

9 0. UtE-tf-^M — h£t£Bry--;MCA»ltS;*-r-y WIB^^hl^ 

9 1. f*)Sft>/^tr5^'y7Jl'^tt5^T7 7*« f , iS^tWIB^-v 

>/^3ftoT^ti$-a:5fe«>lCEE*e3(Et«-r*'<v^^tffi«r*^T'y7'^ 

*CCfc$ttSttT*l**<D|SKK8 3^CI3te^77»o 

9 2. IHie^y^ASWUSttfi^f-;^ l5IB^v^;u€lWI31t7^ hU 

- h0H€«ffiftT7^^-$ ^*^f-yy^^t?Ct€4$®tr*»^iO|aH 

£9 1 JHlcKttCO/t&o 

9 3. A'y9^€*it«^T77*^ hU- KS5®±C0mi OttSttt 

atc^ft^ET^/iAtcv hy -y^^cEii$tiAca»o^v^^t^r6^ 
v^^THz>7';tffl*r*^^yrt'&ci:t€ii$®i:r*i»*ocBjg8 3 




9 4. liters? K VZ*7-y 7 if ^ ^slfrTii &g 1 

95. uE^>^;^^?tri7T7^ wie^'v^^^irv^'j^wie 

* * t- c 1 * *$a t r i nsou® m 9 a m ic ibko ^a* 

*<**yy7$^fccfc*fcatT*«*0>isBK8 3nic«3i2<7);*2i 0 
97. He ««e^r>/^€»^fflT*^r^»twWieArv^^€^^i4 

«atr««^<ocffliR8 3iactBtt<7)^o 

9 9. &m*m»*>ttzv7x hu- h**f4$m*f s^^t^cci:* 

fca£T*K#cDfcHt&8 3*trKtt(D^ 0 

1 0 0. r5**y?***4#e>fr*t^:x hu- h«*4*ffl*-r-5^x>y€ 

Sfcct*fca*:Tsm*oeHiB8 3«(cge«g(0^ o 

101. ft*****?;* hu- h^ffltrs^f y^ttt'itsmr 

*»*0)ttHIR8 3^lCl2«^iaro 

1 0 2. #';7-^64*f^hu- htf*4£ffl*r 

1 0 3. ±m$7^7 hU£*»;v-A»e>*3-*^* hu- h#*4£3*f * 
:/**t? c t * **a t r *»*<7)tsam 8 3 wztmott* 

1 0 4. fWftCVttfb« hU- h^Uffl*t5^f7r4tt 

Cfc*#afcT*W*Ot5ffiSiS8 3*C|gtt0^a P 

1 i 2. WKKM^^»»r*^xyr^^-';xa!ttM^ttts?«4r5 

1 1 3. If?* hU- h«®±C1t>7*M«4<737 ? U-€Jf^r5/c«><D«{l 

*hb*? •> ? ;ncis »j w e> n ^ts pittttT -a. 

tm^ist^tmzyzfx hu~ hsajtcami ttaicjaaiuTE»T^<iw 

KT-Afc^ttS^SfcttCOSl/WIB+r:?* hu- h^H^tglttHT^-^y y 

1 1 4. llfi*5'?JM*«m0Wftt*CCfctm£ a r 
*R*OtEfflg|1 1 3ii(c|3ttC7)»a„ 

1 1 5. WI3^*v^;uw^«l4*a^cotcaL/zF«3ffi^^>/^$^t;c:t $ 
ttfttf-ftRgattH&l 1 3«Ct3tt«)Ktl« 

1 1 6. mz^<7>\>if*T>>*tmtt*>rti>*>t&&*%tzto<r> hv>x 

x'i-?ll£i:*^fcct*fcafc-rsBI#C0fSHg&l 1 3£(::tBfl20ftSff. 

1 1 7. mf3»ffi-y -^^11*^1+ t^tdt *mkt**mu»mmny 

1 3«(C|3ie<0»S o 
ttElf^a hu- h£®liR£T* 1fflOtt«CJtM3'\'v?;u£iniU 1MB 



te£ 2001-503760 
1 o 5. f-XT^b$t/it^hu- h#f4£/8«T*.*7- 

zt €«ffitr*tt^<oeBm8 3«tci3t2<o^ac e 

1 0 6. »#tt«*4?i:fiS<t hU- h*m$E*T**"r;/y€ 

£fc 3 1 £ t *B*OI5HliS 8 3 «KI3«<D/5&o 
1 0 7. tt*4*£«TTS^-&?*-3T, 
ft n 3tt*4 * £ t ' * 3t *tf> C » L * * > 1 Jl * ffi* T * * x y 7 , 



«M3*y* hu- h»S(7)|fSitt{lT«JE£.-pn»$n/i§*c0^ft^jl* 
fc§«co***4*#ET**^;/7\ Si/ 
S«1 0 7«IC|3«<7)77^ C 

^f77*»t;7 h'jy^x«3r4ftro8B^+>/<c^«L. «otB<4tico7'u-ccm 

IBv 7^^€^Et«^T7y*ttCt^«Si:t5tt^t51Rl 

0 7JgKgB«tf)7r2o 

-r * MtM^tt *n«r 5Xr7 7*m 

iii. WEM^ffiftiittri^^y^flifTftiaifiM^tt^^Ta^ 

h U~ ho 

1 1 9. MEOT±(ceaiL>t:Oi^€:*r*ii:€»atr*BI^(7)eH« 
1 1 8^{CSB«(?)^3f^ hU- ho 

1 2 0. W8B^®lwe-y h^M^tiTi^Ct^^atT^W^^IgfflSl 
1 9«(Zl3tt(0^^^ hU- h 0 

12 1. mEa5Ba^«4rt»Ht#LT^4c^t^atr*i«*(o»BBiisi 

1 8«izl3K<7)*^ hu- h 0 



-va>tf#J£0*V :J5??U:t*KE*U$«aj, ftWklfMfc**tz»)<nte1} 

tf]£ K 9 h 7 h% <S a i k i . R. K. , Walsh, P . S . , Lev 
e n s o n , C. H. J&XfE r I ich, H. A. , Proc. Nat I. Ac 
ad. S c i . USA, .8 6.. 6 2 3 1 (1 9 8 9)) 1 1CSte*** 

#±£©£^1-*:*'; ^*«>7^Utf KyP-^tffiffltio .tUHJft. 

ate^ffi iz m-s 3 # £ mfcit d n a y a - 7<r> r u - if / ^ -r ^ y ^ < -tf - *> a > 

C<t$R?IJ^Jt (S B H) (OfctfXCRSSfcS tlfc (Dfmanac, R. , Lab 
at, I., Brukner. I. StfC rkvenjakov, R. , Gen 
o m i c s , _4_, 1 14-128 (1989) ;Strezoska. Z. , P 
auneska, T. , Radosav I j ev i c, D. , 

Labat, I. , Drmanac, R. St/C rkvenjakov, R. , 
Proc. Natl. Acad. Sci. USA, 8 8 . 10089-1 009 
3 (1991)), S BHtt@te£fcf*±OH£<t*U:J*?U** K(7)#M7' 

u-fcfcfflf n Atf>it>:/ji/$Tu-icafflu /w^yur-f -t<-*> 

-*«3' -3^'-/^-/^>^t^t^z:^&^^^r^-y€fflt^*<^^vv^^^s 

BH (PBSH) tffc£ft*SBH<D&&fi* f B8&<*n/c (Broude, N . 
E. , S a n o, T. , Smith. C. L. RXfC antor, C. R. , P 
roc. Natl. Acad. Sci. USA, 9 1 . 3072-3076 (1 
9 9 4) ) o P B SHMfefc*i£*<nV>tf-mW*'&'<kt&*<£t>itT . flit 

•H "C *> e» ( F u . D . . Brovxdo. M . E. . K « s t e> i- . 



n i q u e s , _W, 516-542 (1994) ) D N WW*Wm.ft± 

<7)*ffi«<b*ift/£T ttOkif&g: t$nr^5o 

ffi i tf £ U^ffir y^rATffiffitifei!) <7>t£88@S: 4 b7? 
C&3T*»J5fr^tf^ MJ-*;/-;ucDIB5^TO#t*tiT^*o <fc»;«i5?tfx 

tt»*^b^«^^€fflixt3^r5^»c < t«mi5<r^*ry--^^is^r 

*Ct^tS*e>*lTt>5 0 ZOZtU. 2 4$fcfefc_hU:'>*:< fcfcftl O75«0 
KrtT&£<D£<b¥tt&6g*m£T4*;£2 ?SI €: D— KTS 0 D N AE5UW 

&<btf^sa!*£ ur«ienT*i*K ^b^s^^^brsA^/cnta^tcj: 

$ft£*o 3 0 0 0lU±<D]&iKmtfm&'£%\T'S>Z>o ^tDNAE?IJ^5tt 

tf x s«t*4^< <o£& % © * T&saoT&m tm*to%i*&tm e> n * mm 

TiJau^n-x'-f >^E$U (fflxtf, i^7>S^>hP» ^^t/tT 
* 0>«fc9*#«rlw43^T\ <b¥«&*7>tfT*£fc(»ft*(rai£, fflxtffltfffi 

t>7';^Mr«^«)(:y-^|i}^tt?^7T<>n5^i^ffiT' 
fr^o d^S*^«fCO^«€:j£lf«/t«)(C. I4¥*e»tf DNA»ffirfflcoffifr*aar 

mtf, «¥*e>tf. e>©£<o^ Mj y?*#e>*$e>-y-Ju^Av*£ 
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H. , Smi th, C. L. Xl/C antor. C. R. . Proc. Nat I 
. Acad. Sci. USA, 9_2, 10162-10166 (1995) ) e 

(0^»lC*^$<rttntf^6^U*m^a** o MXi*. @3tfbDNAtf^2E 
rfcltntf***", /W^M^-ftf-va^ ft**£tt#tf*i::K*LTtf tt 

ttntf*r&fri\> on Ao»ffi^(0^ii^e^tfii/hT^ttntf*e)?rtN o ^ 

«5fi> Jhl2 u tz&m fc T » tz&&<r>®&-£&mzttT * d n a o^^r® 
^tTj^^BS^^nr^io ttla.tf\ 5«wtctti*u>tDNAt, t = y» (r u 

n n i n g, J . A. 5t/U rdea, M. S. , Biotechniques 
,J., 276-277 (1990) ;Newton, C. R. 6», Nucl. A 
c i d s . Res., 2J_, 1155-1162 (1993) INikif or 
o v, T. T. Xl/R ogers, Y. H. , Anal. Biochem. ,_2 
J_7, 201 -2 09 (1995)), J> JVtf* (Zhang, Y. 

Nucl. acids. Res. , JL_9 , 3929-3933 

(19 9 1)), 1*4 (Lamture, J. B. 6>, Nucl. Aci 
d s . Res. . _2_2., 2121-2125 (1994) lEggers, M. 
D. e», BioTechniques, J_7_, 516-524 (1994) ) „ 
ft«7;/8 (Rasmussen, S. R. 6>, Anal. Biochem 
• , 1 9 8 . 138-142 (1991)) TS&^b* tl>t¥ffl**ffiC*^IS 

U^*U=f3?^U^^KO|&* (DNAW35H1 mm2ft/c»;«*^2 0 f mo 
I) (Lamture, J. B. Nucl. Acids. Res., 2 2 . 
2121—2125 (1994) JEggers, M. D. 6, BicToch 

^«>C7$<«<« r s m-o»0X&ZGTZo ^^yf<>^, e>v- 

±iBL/ct^n(7)77^Tt)^^^ hu- hSs±tc^E$n*if >^;u*wo 
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Hisztmyj&nwmzmmTz* z<»fz#>iz^ &!2*$uDNAo*otttm 
a*, mtmxz. mm. $e***tt{b¥^?*u»*isstey*-* 

*5smiz itm^ns « s®±(c@ jt<b-r * 75 & u . t«&i5K 

MW»CB*l/fc ("fc'-XJ ^lfe@{*$^H«it4 9 fc'-Xli 
*r 0 *>*#T * < T h * < , t ft *> 5 ai// $ tt «*|ft $ 

ft u tecofl^ (Dts^o £ #> <0359OOT £ fflmr * * » $ it tz 
/ w -tz - *> 3 fcm^xf>'>g >a? £>&ttis*at£» 

SS5, 6 0 5, 7 9 8#) T<SE<?ftW*o ttoT, «MttKC ttM^W 
$ Z t 1= J: »J Mft#7- * «ffl±CH*<b U , * t > T'SCIS^^ $ Kffc $ 

* c t tz * u t^ga^ * Jxfc $ * & * a^t * o 

Ttt*»wco^a*fflt>TieB(cH3E^bu/t«tirt«cfflaw*^*-^-&*fe 
d*&f*TT5i@fc&*;*tts<> /w^u^-rxtfctitttei&tj, sa^a^E 



2001—503760 
•J y ? *H*4 ji> 6» JIM £ ft . C UKffl plfi^r <0 feKSW^^r t> CO 

t u - <n%m TEf I] u T h * \. *o 

ffiUtt, t" - XB if T v is -< ffi @1*3t U T» < W« & SIR 
$ft5«l^e.R«?ft*o mEB««co^BR3EMicii, v';^yjK 63 

^'>-tz*> (dvb) ) «B8, Hj?-;u h';^^^a«J Knsjf 



fWAtf-b77'7 L 'y (Pharmacia) COiBiw^ TTtJB5$ ft «£ 9 (C 

5?«x4r^ h^>. t7?P-7 (Pha rmac i a) 0>ia5«&£?ffiB5 3 ftT 

u^7KlRe^U/c^tt3aS7'^n-^y;K0^7^7'*'a-xy;b > 
^T^OftfecoWflBStmfflSr^^^ft^o ff*Ut**tt«»Ttt, t'-X 
aitSJDO. 1-5 0 0 M m, U < WltJ 1 ~ 1 0 0 /i mCO^:* $ % *T 

*tz. T5Stt*»i*±<0HftJ:C«»*B*^br*^»W^-y hfc&fft*ft* 

* e> oai« ^«0^Kf <o 5? C7 u * * KE?u*oafcK tc <fe it e ^<b € ^ r 
SfSt4*t^tS5sic@^br*o zo^mru. n^biicc. ^u^5?^u^ 

f K^^-^S' -*^li5 t ->'^7< Ke^*^CSf5T«fi1rt^K* 

&m*miz**)tom$ixtoz 0 mix. ~*m*mz®miznmb&*i&xtet> 
^»ttK*5>^u i *;tttHd ft** 

mmcnitizm&it u/;dna^ E?o>*3t t « 73 ^ ic * t » t«i $ 5 0 

S£oT. *ft^t41f^XhU- h±ODNA^<OE5U^>*3Er^73^$t>a^ 
i<073^TUDNA^C7)^^-^WR*^^^^-^Smi4*^^t;^ 
>St43r^f*<0^®±(C@Sjbt. H3E<bO N A^(0-SJCfflffi9U«r-*ffi^K 

*«W<0S®tCl|3E<bU^^»(C/s<^«J^-f X$***^^5<^~(0X^ 
^f>y 3 >H, fftirt^Kco^^u^^ KE 

5U(oafe« (fli*i*\ »A*/ciia!») t«air*istct^ffl$ft»5 0 u 
^<o@^3t^u@^bu^^^-^^«s<i^»r(c-*fl(^»t/x< 7u ^ 

-fXO. /^-r^'>^^-rXL^-*|a^$^C03 , *S»^5?-?U^^ KfcttijQ 



affifc J***. @:£<bLfc-*ffit£»£, ^(03' *S»C5?^U^^Kt 
ttttlT*;:fctc.fc»J)E«f *<, KML SCttU -*tt<7>@£<bi 

*ew©*»* ti*tt«fc«>jii*tH'«*. 

W-MMMUt *oa5H±lc«H!lttcEyUUT**-^KfS 
«a<0R * J^fiJc $ni*5 J£®B£ ttlBIIIS i: JSSS # C <fc U rtS if 

«$?ti4/\«)y>i wt3?u*acttytti*&ftfc, /^v^ortscattte* 

1 ■PfcJ±(0>ifcffcift3ft / <>? 'Kf luid transmitting vesicles), 
«@±ic^ y Sftatttt * #ET * C t Jtf T # 5 o 

1 ocos?*sjg«Tti, nmrntiA^so )\,\tmmwm 
f^iten^t ttc/N0v>^rtsti»^aaurw8B^«^^+>/^Eau 

1 oC0*ft©«Tl*, WIBL^«a<0>^Jfta^v^;u^>3i^ift-- KJWCD 



^2 0 0 1 - 5 0 3 7 6 0 
ffljca^u^^c /><7*>'>^f*3su, e><7)f*3S^r >A$:fr-r*>*i*coftn* 

«t5ut^?*5. ^'v^^A»e>(7)1$3Em^>3e^^E« h 

i:t^^*o dco<fc^tcLT, we^-^tt, fcf>#e>attf**x:/u--rsz 

WIBK^VXT-'a-ittC^U^^jR^^atf^ei*^? ti:, »»^1f^hU 
±0* tt ic fcf > ^ ^tt $ it <r ^ 6> — 31(7) ^ ^ -y y V it > "/JU«f4 * #Ef 

;u * fii^Cl^ U T WIB/ ^ 0 > > ^vO/Kffiffi^ t v - JV&M $ * 

WIB77>vtl^I^^/^^v>^JS©s^<7prt®^:<om^cEa^n5v-7-»^ 
ov>^<oji®S7>su*ias©5>*-acs^r*AcAc^iBR^izBR»mit* 

1 OC0i?ttE*TU, WIB^E©^tt«^BE7:^f1:TT/N«7v>^f*3S*fil1I 
r5(dispose)^»(cmie^Ov>^rtSC^tt^C3*eU^E7:»^ 

. wiB^jaa^v^^^e^ffltc^^^^snssttSttTa, imgg 
^E^©^ii^5a^^ftTT'/NOv>^<orts^$a{ir5^«>(ca^ 

9^>^m^i$miz^r^Ttmi^'cmtztftmz^m^m^mmr^ 

(offset)C+7>^^ff^^f*TT/N*7v>^l*3SU:^«$n*o *0aT, WBB 

«ru, '\^v>7tomzK\sTmx$*>zi£i)izK\sT^w%mtt^> ha- 



n tc «t *j i*at<03&<*§aa f #e <* n» * <, 

55«Jco*K©tt?tt, MG^EMU, #£ff*)&f*TT/>0 
±<7)0 1 JU=» L/ Tit¥to* fctt^ttSWtJ^ftTHM** »ET Ztc#><nb<»T*> 

aoaaoma^^ v >\>t* 6 #e $ n * ^ < we* •> ? ^<oatf$«j# * + > 

U TEB $ ft * * # tS^E^S^-? ^f^iM^hu-^^^n: 



2001-503760 
i acm u r<»w * fc » 4tw raw* s^ETi/cio asitdEMi * 

KH »En««fl;ftlWK0a«#C*Urta*«:feS*iT 
i**/^>>7. WKJU*?icS2Uttlfe>ft£, ttE'^->'>cn«u:j*f*aau 

TEil$n^^ys*oi3fc^t<»^T*^#$o> , ft^«^^ + >/^wr4a& 

Ar>?^S*f:7* hU- h«E±0©imiltc«ttUTElir5^x y If 
* FU- h&EC0»1teST^y U y*-§Mco>fcte£#ET*£#tc 

WAt3>hP-AT*^T7^ XtfWEtf h L — HHHCRftT* 

tc « k*§co *ttac * #e r * * x -v y % ^ c • 

*3£f«C0 * > ZfJlsttWDT l/-*MT5 HMTOtt ?<*ffl <* ft * tf 7 * h U 

- m** if>7 f ;u^«%ssT5/c«><^3|tja«ie^i/ / <*>^A0^i»>/<^e)tt 

^$tcsffis^um$, wiaif^ hi/- v<;u>. 

SHIft* t* -x?^jHt<* arc h t < tt««ttfllffi«3f4T^^b* if fcif 
^Ki/-h, *yttt±eoi§*^*5tt. s*tt#E*ft*>»#£gS!-f soic 

**fBCOif^* hU- h$?E±(C1f >7 f ^««cr)TU-^f^fiStr5-«fltJ?3^ 



(depositM^y^fc^t;,, WK^5*. I*. ^ h y -y **«*40>*»8«:3K 

**m<0>8« € fc$6 $ * e. . mU * fc v h ij -y ? a*mc * 5 S*C0 fltfrtt 
aftttfcftmi/TtflE^ MJ-y U WEif?"* hU- h»B±u: 

^M^tt^^f-^JtCo d CO v h U y ? * *f*4 * $Mff Mfctt 
*4TM>8«^«S^^ yyw. ^CO^tffTt^. f«^tfK»7>«r^U^t^T«f4 
COffi^S^T^COiC^jtoCt^/K^n^o 

*^c. *«^<0^ti. ^«*«*4t^ HV y^^^/P^^^ia^Xtf* 
fftCO*JI4ttdc!«3€^ET5^x yy*#^»*o CHT, iWievhU y^^^ 
If 1 oco«f4tUTtf^^ hU- hSEK&iisnSo K<t*^ 
^ y y C 45 ^ T . fttit Z K tz If > y A«f 4C0 T U - U «9 Elf > ~t A« I4C0|§S£ t 

- hSBtfllffirl/T^^^^-tirectC^U^v^A^^K^tt. if >7ju«*4 
COTU-t^r^^^'y^t^^So 
**Wco»qcoHtt(!§«TH> Stfj^rnha^tffifflT^it^Tf, iico 

n^wiB^a^ic^ffl^ni^v^Attif k U'- hs®±com i coastfan 

, ^'v-7;U7 h'J y ^^tffll^Taais]W«^x yr*ffiffir5C^C < t:'J1f > 



89C0S«»ttTU, 1f^ hu- h«BCttUT's-v?A$»*StfTI*-tf 7 

^C0«*^^'v^^C0il<i^ -y y_h* /ctf * y IXtefc* **3M CO 
^tffli^o 3fci*>«*i4. If >y^«!4€tf^^ hU- h^®CJSar*/5:«) 
CKSHi:K«l^4. cico^lc<tnu\ ^'v^^^tf 7* h u- h^SClg 

COCSgL./c'N'v^A^ffiSri^^ yy, WE^CS/^Atlf -j* hU- h«®<0 
IB 1 ttacRft l/TElt i^f-yT-, if h U- h«®COS 1 ttaT^TEB. 

$ n fcsacoaaf* e^5^<t>"j7^ -sa«)att<* * ^itr * /c # ic 

IliJK^y^^^^^hn-^tJ^f-y^ ttE^'v^AtWEif hu-f- 

co&acoT 7 u - (=» o T«*fion» $ n §«co*m BEr5^T7r, x 

LF«tJETU-C0&i4aC0«?4tCOUT«a^*T^5?fiSr*^^yr^^to -<0 

»4o aa^flrHttTft^-r-y^^ v h y y «t 4 U~if-IKa< ^ > 
if^^ hU- KSEiitCif >^AWI4<07'U-t^r*rci{)<OKa* f 

ffi^ns, mEttBu; attft^a^cotca^^att^st^rs^'v^A. m 
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KU- H«B±0!R1tt11tC|»»LTE«-r^<tt8g7'-A*^«$«5^ 

Co :<0»l7tt, ^'v2*ttttH(&+IMjKsolid shaft) m'C^T'*, 

ttmU. COIf hU- Mlv hU:/?*#f4$£fcffifcfc#TC0(rigL*:'\' 
y^^tffltl/, iWKA'v^^it^hu- K3?®CD|g1<4{lKRfcLTElI 

□> ha-;uu. ffigB-tf-^* hU- h»B(cR«T icings •> 
^HWH U , WBffi<0ftf4llT**€»a 1/T7 h y v ? ^*t«07U- * «3 
filers ct€#t;yp-t!^tc j: uiffi^i, zotyzfT* hu- hBfcii. ¥*§ 

01 ou> 9— tmausm (pvr) cj:*j^$«^:»3eo^*-^ 

-S-^D N A«ttOv'J 3>OxM?i®/v<O@£<bCO*WB0?&*o D N A«ftE 
Jijco-Stcffl«M^^i;=f3?^u^^K (E9QM7) £@£<bD N A«tttc/\ 
-T XU MALDI-TOF M S #*/r£3S«S Lfc /W7'J^-f XL 

**y:f3??u** Ktcffi^r *>?*-;ns'M/«?f»co3Bj£fi 3 6 1 

8. 3 3 7B«en/c 0 Kl/«fffaw9lltttt3 6 2 2. 4?*i P 

01 3(1. 01 2C^TX^^ h^twr*^>yMmc^^TiTO3eujt^ 

01 4tl. SD»«2C**ft9CBttOS/U3>'5i/xO*H±tf>1 6finfric# 
*fg£<?-e£. (5* -C 

TGGATGC6TCGGATCATCTTTTTT- (S) -3' : E*U#^ 
8). "#y:j7-2 M (5' - (S) -CC TCTTGGG AACTGTGT 
AGTATT-3' ; E5I|## 3 ) u * 'J ^"7- 3 " (E5U#* 1 ; Jtttffl 

loam^-^BMM* "tcuc" *yu*?u**K) tTO^n*^*- 

Mm) D N A7 7 U-<O«U80T*5<, 

01 5u, ^'j^f^-Hce^^-e/c^'^^-i^w^uzf^^u^^K 

(5' — GATGATCCGACGCATCAGAATGT— 3* ; E?U## 9 
) , *'J3"T-2tce-&$-tt^*U^7~2«fl|d9*y^5?^U5f-^K (5* - 
AATACTACACAG-3' ; E*U#4 7 ) y ^7 - 3 (CtS£ $ tf£ 

^■'JZf^-SffifilfitJ^Uif^^U^^K (5* -CCGGGT ACCGAGCT 
CGAATTC-3* ;E?U##2) **T*ei1 4 CD D N AM -f ir- 
va>TU-CO 1 6tt^0>&*C&TS*$£*U=f5??U:t* K0)/W 7y 
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02(1. t^KU- h*®^CO«f4COa£f7^E^^3t»r*/c«>tC01 c 

03«, 0 2 (C^rTiz>yjCOJSfflffl^^^r<, 

0 4 (1. 0 2C^Tt>7'-b>^U(7)KSS^COSy<7)0T*5o 

05A-5DU. #>7n^«CD7'U~C0fft£^j££^To 

06 A-6 Bll. If?* hU- K«®/vC0««O»lJC0^E7'^>^y *^To 

0 7 Us *^ffl»KgSttO~»<b^£»ffi^CD:* y a"^* * 5 1st 3- K 

T*. ^T-P-g , 6gttS?«?Wi»1&7'$>i:J£fS$ti:r3-K7 7 -b^^ K&€* 
Xbtcc 3* -*£(15' — >'X^7-f K (5* tUT^T) ittti^'J^ 
t-'**v*?U**K£ hy*- (2-*JU##vI^;U) **7<> (TCE 
P) T^il/Ty^^7-r K^i8llt^^-JHca5cL. &ura-KT-fe$* K 

KaTEtC^fflUfcTC E PiB«C0(«at UT^P y h L * ?7 7T<fc * 

o 

09u, *«BtJc07c^r<fc7tw^we^$^^ -tcuc" tn&znz 

^gzfT-'**v5?^U^^KEflJ (5* -GAATTCGAGCTCGGTAC 
CCGG-3' ;E*lj##1) Xl/A^^'^^Stt M MJM6 W 
tl*^Urfx^^v3?^7U^^ KE9U (5 f -C C G G G T A C C G AG C T C 
GAATTC — 3' ;E9U##2) $^t5y'^> 

OxMCO-7 y^^»C^*U-1f-JK«/-f *Mb-»fTB*B (MA L D I- 
TOF) K«X/v*^ MUT'&So 

01 6li, 01 5 lC«USStHC^TvU3>^x/NjiC04 X4 (1 6 ffifli) DN 
A7 7 U — C0f^S&?jM A L D I -TO F«M^ 

T^4o MALDI-TOF M S ##r?0R9ffi>|l t t Tfi!ffl L )t 2 £ 

01 7li, 8X8 (64»p/r) D N A7 U — COft566i)M A L D I — T O F KM 

x^^hJUT^^o cico^^^h;ni. ^ag^nstefccD/w ^y ^-rx$nAc 
^-y if^^u^-^ Kic^mr^KM/TOKSKfj^^rs 1 isco^v^^-^^ 

01 8(1. S I ABR*^t->y3>C7xn<0«®(w@Jt<t$nfcf-*-^* 
D N A^MtCT 7 " - U >^U/:DNA7'7-f7-(0^^Utf Kl7^f>V 3 
>CDffi^T**o ffilidDl 2*^^y^5?^t/3r^Ky^-f 7- (E?U#^1 2 
) S I ABS?ma5^^tT>'J=l>3t^iC@^kL,^2 

K 1) ICA^'J^XU;, 

U^DNAlI&tA.my^^EJdATP, dCTP, dGTPSl/ 
d d T TP<0^Tl^^f>V3>ft#1?DNA?tfJ>7-tfi:-f>*a^- 
hl, MALD I -TOF MS##rlC#tt/c 0 y^/OiAOKI^ h 

^tt> ivWH!( f 2o^tiii:t^to loa^JiSi 2M^+ , ;3"5?^7 
KtC«9 H^i/«?5at*U, \&<T) 1 -PW>x/\±-T ddTTP A 
L*E51J*CD®1 ttllw^UT 3 5?^U^^ KfiltSftd -tt/t 1 5l»DNA^ 

01 9(1, S I ABR*aS®^y7<^-X^Xx>va>Slt>Tflm$n 
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ft d n a -» b it k t ommvvw * * ^ < &a $ n fcxnotta t * 5 „ 

11) (Si ABR*<bv';u>S®u:@j£<bU S I ABBS«<b«®fc@*<b 
$ft£D N A-Be>i*:/i,fc<DfH]lCCK 3. 6, 9 TkXf 1 2 iMfcX^-*- 



/W ^-f *Lfc*y **?l/=t*- K0>»*3' v-^It-t'DN 
Atf'J* v-?X*— t?D N A* U> 5 — \£<r)^-fi\fr*m 

ffc/StafcMALD l-TOF MS#*frlC#lt*: 0 

02 0 1*. 121 9tC5FT75<^-l?*x>*>3>*l*0)fcj£X?;iy>*> 
3>fi«)C0^«eUMALD I -TOFRI^^ hVU?*** 4*7AW^^^ 
MUtt, v-?X^- t'Ml//S:If7f>y3 >J5fcOMAL D l-TOF 

>-7It-tfONA*<J>5-t'iaii, ON A-*£»ttA,tBUUbvM3> 

*K ON AZl6«At v'J D>^x/>t<omi»« f 3-9 K?ft5/\ 

flUtf/NPT^*^ (»*L<i*3-F7t 

«. /?-xy» ;Brj r flfe<7)£#tt£*7x;P7 7 7-fe7£- . 

RMP^HbttN *0*jM\*<i K»^**tl«. **£JUMtt7lx, v*^7 
-f KcDfc«**-;i<«*BI***-JU«t <r<cb^, v^;u^< KSfcOJ:? 

T. W. Green eXtf p. 6. M. Wu t s > "Protect iv 
e Groups in Organic Synthes i $M2l, J 
ohn Wiley & Sons (1991)) T^P y 0 T * Z t tC J: U , 

RNase-M) T*5c 'J >*- ££*$<*i:@£<bD N A t OIBJu:^* tf* 

o 

mu r*»*?*j . r*M^7> kj sir r^r^-Kj uhir 

»fi«C4n*T\ V>7Mt£®¥ttV>zf)\'. f #fc£fc K ttto, lift. 
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*^««4». ffls r^wj t*, (dna) (RN 

7ta^enfi$no-*fllt)L<ttZ*a<0RNAS/;UDNA<07tQ^ 

e> Dili $ fitz b<r)?& o r t> £ i*. 

r y >5? ^ ix** j: a *tt»5? ^ u** kmc. tt#A3t ^ u^^- ko* 

&mts 4OC0»«r*DN Atte^Wtt^&^lC/x-f^'J^-rXT* 

« #*Uu3?$glgHUC*5^T, TU-U2*5cT*U, nXm (n«r/mtt»ft 

7^= K, #y ezy^^ny K«a» t^^i^u- h«fciiBl*^» 
^j7ia) h*coe-x#-ei^i*n*„ 

*ft^1f7^ KU- h{C^UT^K%@S<b$-lt*^3fe73atlC^iNT, 

<tt)20fmol /mm2. £ U < (J'>^ < t t>|tj 7 5 f mo I /mm* 

. fcot»t U<li'>*< thm 5 f mo l/mm2 % L < ti'>^ < 

tt»H)IOOfmo l/mm2, t < UC^^C < t h& 1 50 f mo 1/ 

(j\ ?K';x^u>, #'j7*neu>, h\ #utf-yf>v7a'j Kfi 

^McoS^^'vcojei&SH^b 
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^TK©*<o^»^@^b * ft * Jiao-xr < t t-au . m * @«<bT * * 
xu&ft* «re<b $ ft £3mfc t t ommtfiz izmn $ n * 0 

ft) tl. H*<bdft*te»!^y3t«*»H«>6nlra<7)ffi)«)ift, BfcfbSft* 

^Br^fflsccRfiacDffiiiiifti^^ica^sftSo ^t, 

t * Z £ JC J: U teBr#T(0:£fc»* € <&T L < tt*;HT * 3 i: * T * * . 

> K v - £ j£ ic fcffl $ ft * £J5fct4«ftE« *^x*«l:?C»*Ki*ft»a 0 #$: 

*KJC£^**<*5u:i8«c*ft3o L^UfcfBttT-t*. t£3? <« 

ft**?* LiM«a**-MMM*M* T**>t>'>*< t 1 

-zj^X i K (HYN I C) *^C0f6<7)S?«Wlt»«r«^a(zffifflSft»4o S? 
♦fc^OMfcSWc^^Ttt, 0!la.JfWo n g, "Chemistry of P 
rotein Coujugation and Cross—Linking 
CRC Press (1991) XtFH ermanson, "Biocon 
jugate Techniques", Academic Press (19 
9 5) S£SB3ft>H\, 

T@£<t<*ft*« 3t^«3£43e»fllt l/Ttt, ^RR^Wtca-^^y- (2-= 
hQ7iZ^) rPb'^/l (Browne Molecular Diver 
sity, pp. 4 — 12 (1995) %ZfR othschi I d 6>, Nucl 
eic Acids Res., _24_ 1361-66 (1996)) tfffd^ £ ft 
So 

®tc@jE<bSft*<, 

«eu«i±j^< (t) ±(7>a^*mE3£ (l- ) 

«9v;fr;u|fl)TflM$ft*) ft*IJ*,l:d£*S£T&'m*o 

ttB8S14'J>:*7-tt. ttlcnttiSftStMSL (fflxtf. Goldmache 
r Bioconj. Chem. , J.: 104-107 (1992) Z&m* 

T*£l$S$ft*#IBS14U>*-tt&»?a»J [ffliUf, Hazum*, Pe 
pt. Proc. Eur. Pept. Symp. , 16 R£, Brunfeldt 



8^2 0 0 1 - 5 0 3 7 6 0 

o>t«)ca^^a7cWo«cu (2-^^##->x^ju) <f^^<> (t 

CEP), v^^ hK h-iU^ 

*ft*o TCE Pli»iU<li1 -1 0 OmM (« L < tttf) 1 OmM) <T> 
mm. pH3-6 (Bhft* L<U*t)4. 5) . iB*2 0-4 5t («t«* U 
<U*<J3 7TC) TW1 -KM 0B#|BJ (»t»»$L<U|tl5B#IB}) S^$^5 0 V 

hu-r K-^uff*KU2 5~i o OmM (s^«>» zmmt Z»Z o » 
t-*t »j) <nmm. P H6-i o («^>»*u< wjti8) , a«2 5-4 5 r (# 
t>»*K«r}3 7tc) -en 1 — tt» 1 0B#ra («t>»* u< wtD5B#ra) 

tie TC ECtitepHTJSfSttTAitt^fO/ft^^o Z O L /i<6 p H IC <fc 
U ^ ^ - JRWIC r □ h >it $ ft , <t oTf * -ii-eo^J5m^ai« 5 ft s 

<v» (4 -3- h'7"tz*Jl<) 7i/^-;i-h ( S I A B) T*S 0 
tK)i:^t5v7KiK, v^^-t*^^ KP^A*8f (DTNB) . N- 
v>< 5 i/)\s-$-TM*iV*1t-F*i'r- b (SATA) . N — X? >X 
= V JU- 3 - (2-e»J->'JUv?-*-A,) yp^^-h (SPDP) , X<7ir 
>-fS>JU4- (N-7U<; 

* ;u) y^pA*f: — 1 -^ibfiy L — h (SMC C ) StfS - fc K ^ > r y 

, K. «, pp. 1 0 5-1 0 (1 9 8 1 ) Ctf->*?-f >lcaT*3tMStt« 
tt*i: l/T- hP^OvJ^^ffifflTiCt^gBttdftT^-So Yene>, Ma 
kromol. Chem. , 1 9 0 : 69 — 82 (1989) 

tew. tKa^v7*p^M$^'j^?$ K3,fj7-, v>^^»j^- N 

BBSWgE^3^»;^~«f|Bt8$nTtx5o Goldmacher^, Bioco 
nj. Chem. ,11 1 04-1 0 7 (1992) (Cti. 5&UV3fe (3 5 0 n 

m) icBmr^t^jRtsit^^m^xtmii^Ktt^ftTt^io ic, se 

ntere», Photochem. Photobiol., 4 2 : 2 3 1 —2 3 
7 ( 1 9 8 5) CI*. ^»^*e^tffMT*~haAr>v';u^4rv^;u^ 

•J>*>-£ffluT@5£<bTSo 

t^oTs L-L' (^ill/, ^^yhlf/-^ 

^;«y?*i'J h->utc<fc»Hb^fiDtwB8SSTfil*) *>^^7<K(8^fi, t*^ 
f>/^hU7-h7t*^'>^ afQ^Ktt^TSl/KM^^TTMSSi^ft 
»4 M;*JUl-x^»<0^xQ-Bflfc14R*tt (fl«iltf> Ko s t e r e», " 
A Versatile Acid— Labile Linker for M 
odificatton of Synthetic B i omo I ecu I e 
s". Tetrahedron Letters, 3 1 : 7 0 9 5 ( 1 9 8 0) 
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ft?n»*^3T (ffJitf, R. Foster*, Organic Charge 
T r a 

nsfer Complexes, Academic Press (1969) 

B<*£ftt*±ictiH3E <* -t* r t> * 2fc«mr * s * t t, «t u * 0 * a 

flUtf> C. Wentrup, John Wiley & SonSOReac 
tive Molecules, 1984 0 

MALD I -TO F MS £E^TX*V*?UT-irE$Ui*;£fcf7 7*S^ 
Bfc^ftttC 5 L THft<t L *-*ffl DNAW3' -fcfrtfJ X * 

SU&fclCfcy. BJEfbLfcDN A<7)3??U** KK?« W 6 # C «r * • aiRflDC 

sisbj^* y > a - **s4Q-r * c i: tc j: y , * * ? u * * koh* 

tf S * * > *&f&&R. * £ li O -r iu^tt/aWtt t> b < li D N A CD 
t>H'<*Ci:*'?#Sp 

/W 7 y X* 4iTi«««f£ttftca£4t6 nri^^) *E*Uj**T*:fcB 
ALD I -TOF^C M>tt/vf 7y*f-f XSftfcDN A0)t>CDT'A-5#e>T' 

I h#->yQ/0, 7ye>»vt K7VK';>*- (tBiltf. F a t t o m h 
, Infection & Immun., 6_0_ : 584 — 589 (1 992) 

h7>^7i'J>«tt«^h7>^7i';>e^ mX\X, We I ho 
ner6>, J. Biol. Chem. . 2 6 6 : 4309-4314 (1991 
) &m) tf&*tl*. 

#BB8tty>*--«:«frr*o fcic, #B8t4y >a-**yzf*?u:r* k 
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@^$}#^5.DN AtlSSUT. MALD I - T O F CC <fc *J**tfi 3 til** 

-itu^&uicsaBjfiE^y >a-$i$ffl-r*c£K«fc*K mald i -to 
f om * Mt«i/»ssiT4f 4 <t 7 cwtera«*»«<? * *p ujsfcani 
-Me>*A,<D* *T^»?n*~*iHDN ao5* S£<ttf(c#L ra^$ 

ti*p ftU 18^/53^5* ifefT^X^V5>^U7'--b-€ffl^511^Cfe 

«^afllt«l«*^lJA%r5 (^5-<-7-^J««$^tt^lir4/c^(C<»&UE 

5IJ$^li«BCODNAE9IJtJ^«JT , ^lttlt/<t^^l,>) p 2) T^-f^-teBt* 

@»^<*c@«<bu. 7y*<x«r* (cnu^>y 

t*, 3) (it«$^(3^«$ nfc) ~*ffiON A€ 1 OC03T3ta(^<?3e^%^L 
T@J6<bU. -fi&-ttA,€tt-r"r>S:«)tCDNA*ffi14U/S:?4> «W1^-f h^6Ji 
»« f R-^*»»<0««t47*7-f'^-ir^riDNA*^ttlU. tfll^tfiC U 

r*s?K©»Tu, w^5{t4y>^-^ftlil*c:itic < ^:*ial«3 , -oh«^ 

fi£ (i^f>va» ^Ct1Jffi$tl*J:o(cy7<v-DNAU5 , 

<tc*ti, /N<^y^<x$n/c«ei)DNAcoEy(J^)**c?n»5p «rtf*e>tt\ 

ALOI-TOF MSffl@^M1*^e>BBS*tl^*€>r***p 3) C^t\T 
t>R«iv:, iS^t$ ti/cD N Affi^iafi[:/^< ^'J ^-f XU, ^<*^6BBSL 
^t*tc#S$n^*p iot, tf>**-E?iJ>*J6. TISr*7'5<v-^y ^ 
tt«x^^^>va> (PROBE) , x^^x>va>SJ5tt. «^E5flW|f 

w«fa*(c«fliw*aaa)±aDNAE5ut*r*B*<br7-f ▼-tBi«m 
IB y > * - it , uviwsn^t jyaa&rt (csB£c3teiB« d ti^ 5 o - 

»^i?n. »* U <titU3 5 0-3 8 0 nnu «t »J » t U < U 3 6 5 n m £ 

Sinha 6, Tetrahedron Lett., 2 4 
15846-5846 (1983) ;Sinha6, Nucleic Acid 
$ Res., JL_2 14539-4557 (1984) ;Beaucage£, 
Tet rahed ron, _4_9 : 6123—6194 (1993) I SlfMa t 
teuccifc, J. Am. Chem. Spc, 1 0 3 13 1 8 5 — 3 1 9 1 
(19 8 1) 0m) iCit«UTE«U»** y7*y >^«lS^^T*c 




41} 



(5S4>, R2<>(i«- (4. 4* h*^ hy TJU^JU^/ttWw 

) (ai-v^yT^^^i/) P-T**J> tl*0~3T&Ux R'ottTil-^K 
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(II) 



ju 3 4- •> * ;u * x ;u . t y - * * v a h, # - jujs. if -h ji m * *> & e> »*r * n , 

»iC#* Ut*l5«ni§ttl?li. R»»tt3- (4. 4* -*>'> h*vMJ^;u** 

(y-fvrnw;;) (2-y7;ih*-» P x*«tf* 
>f;^^UOR207*5, <fc*J#* Ui>5S*fclgttTtf . R2M43- (4, 
4* -y/h + yMJW^y) ^PW*U, R*' * *JUT* »K R" 
a (y<vyPWi/) (2-y7yih*y)P-nU, X2ol***e?& 
5a Sq^J: Uc^tt6ttTU. R*«tf R*» 1*/ *;u?& 

. R«U (v-f V7'ntf^7'5-/) (2->7yih*y) P-?fc'K X*«tf 
3- (4. 4* -yVh*yh'J^^ + y) 7P**v?&* 0 
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NO, 



(it*. R 25 li*£*fctt (y?W7W) ( w ->?;M^-» P- 
T**»K R«<tt«-tKP + Wa^-A (4, 4* ->*n#yMJf 

^t+y) PM04v, a; 

-t KP + vTJU^/USlKw- (4. 4' — •>"> h*-> MJ*-JU***» 
^T|l»$nTt^Tt«t <, rai>'s(Htlftl0~4T'*»K R**UT)V* 

^ti, **sr*tiB«i-pu, Ra^ttT^u^^a^^^/i-x-pjift^n^. 

t KP*>r;U^;P$fc(4w- (4, 4* -vn^i/h'JW + y) PJU* 

JUT***, 

U^SE»JB«C43^T. R2»li7Mf*£{* (yWy^PW^) (2 
-y7;ih^y) P-?*»K R"(l 3-t Kn + *>yp#^y, 3- (4, 
4' -y>^yh'JW*y) ^D^y, 4-tKP^y^K 3-t 
KP*v-1 -^PtrvK t-fcKn^y-2-^D^K 3-fcKP*v-2 
— X *■){,— } -7nk!)\, % 2-tKP*ylf/K tKP*'»f^ 4 — <4 
. 4* Kyh'^W + y) 7*;K 3- (4, 4* — >'*Hr>MJ 

-l-^DbX 2- (4, 4* -v* h*y h'Jfi^ + y) X 

1-(4, 4* -y^h + yhyw + y) -2-^0^, 3- (4 
. 4' -v* h*vhM*^**v) -2 

-7qfc:W4, 4' h4y hU^**v>*JU*6>»tR«* 




«fc»J#*Lt*3tt««Tli, R*M* (y-fvyp^7iy) (2->7/I 
h*» P-T*»K rMsU0n»i, R»tt3- (4, 4' — >** h**> 
h'Jf^ + y) 7P-f^y, 4- (4, 4' -v* h#yh'J^M4v) ^ 

3- (4, 4' -v* MJ*JU**v) ya^u. 2- (4, 4* 

-y'>h*yh'Jfmy) 1- (4. 4* -y'n^yh'JW 

-2-yne^, 3- (4, 4* m;*ji/***» -2-* 

^-1-yp^M4, 4' ->7h*yhyf^*y^W6a«* 
ft*, «fc#*U<tt. R*«l*3- (4, 4* ^yh'JW + y) ^ 

X 2 • #>k£ T * S II cOftBaStl 'J > -h - U X<DXm T W 

iftSft&* 0 5-b KP^ v-2 -- hPA'>X7^ft K£w-fc KP*vT 
K, #J*.tf 3-t KP^vrPtf^^P^ K£8K N T:P;u*JHbU 

^^ry7^3^y) -2-- hPA'>7*?^ft K^f C07^f k K 
U hUTJU + ^T^U^^^A. (R2'^**<0'J>^-tCWUT(4) *0*^b 



t--5A7P'J K^ffli^TSiv'^MbT^C tlC.t *; 4, 4' -y>h^yMJ 

^PU KtSf5$-&5 0 mi^-vT^x^uv-f yype;^pp*^*ji, 



-15- 




2001-503760 
<b£«90>4-fc KD#->to»-t Ka*>7A'*;w\9<r h\ flUtf 3-fc Ka 

* h >(D01 * 4? ^ **Hb7^ hU«7Afcffio$il7t£ ftS^Wff T 
*»T*4:. 2 hn- 4 - (w-tKD^W^^ry) -5-TJHJ*:> 



**££K«J:U»iKdlJlC#HT*o «98BT-tz h 7 x / >Cft * Ta'>-;i- hi 

. ^U/c4-v'J^^ + y-3-t KP^y7t h7x/>(03-fc: K hP*v 

<bU 0S*tfx h57"W>trOA7D'J Kfcfl^TBiv'J^MbT^fcU: 
<£'K 3-7J^^y-4-bKQ^y7th7iy>^f* e Z(D 



OH 





•J >fiSft I 

* d t (C <fc U 77^ * S^Fefc&T * Z t (C J: »J , $ fc tt^**U^C»ft!j<ft7J&lC 

*v7";-JHb&14k «tCw-b Kp^vp;u*ju-* fctiT^34rv^>-t-> 
**6«5fi;?ft*o MKl,£<b^lxmBE*ftT^**>'**:<i. ^<lio,-tKP 

K (#j;ltf> 3-bKP + y7*P^7P*K) t(*»-t 
K P * v 7 JU* )l<*>1z><r)i&'&iZ tt) "7 x l ) * «7 A 



(w-b KP4y7^34ry^>t'>ro«^:il) 7 x / -)l>t #£«ig 
?tiio w-bKP^v«0 (0«;LU\ ft»l^r^HT) 7*>;Mb#. 35* 
B£SU 2 -- hP^'> i y<^^P»; K£E^T7y-x^-?-5:7y7'v;MbT 
5t> 4- h4rv7 7 ^4>U*^U7 7 ;U3^v) -2—.= hPA'>>;7 

iy>^&tli, T h>CO08iltX*^'77K^b^KU'7ACJ:*a5£»r/fflia(I 
^xJK^-7-Mb^ft«<O0^TS«T*t, 2--hP7i~^4- (tKP 
S-is-TJl*** fcttrJlO^v) 7 S-)l>if&e>tl&o ^ttb KP 

*v£*4, 4* ~y>h^yh'^/^P'JKtSlt;$*4i:, *«lbKP4r 
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±83£fdtC*JltSa,-t: KD*y-7^*;^ L < tt?;o4y-^> 
K><r)Vit> U G 2 -7H^- 1 -rD/V-^J/;li 2-7il/MfJl- 1 

mzmu°im*tt * m at * c t * ? * * . 

»3F«*y >*-« f KM^Wfflx «CMALO I -TOF MSfflCDit^ 
Wtw|||RpJ(||*y>*-i:l/T»* LIS *tf*&(JT. »?$$e^3-HP 

<fc*o k*$£I3£$ew;>*-*. hy*;u*i: lt«at 

ic^^e, ifcUyWvyae^y^i'ifflpT 1 ofc u<u^nia±«v 

0 DN A#»4»co*^*vi^^;ng^s y<V7*ae^y<j;^«Tl«U, 
OTOSrttte&frFT, mtfl. 5%M;7;u*Pft» <TFA) *£l*3-H 
PA/1%TFA MALD 

1 - TOF "7 h V 7 f^iSiftW^ftTT' D N A^^C 1 O t> U < ftm±CD 
BlrttfJBr * A ^i, '>*-fV7*PtiV v »J ;ue£* 'J ? U * * KfflCfcS 
tr7^P?S«£T*:£&ti^t**lC&aiT&* (ffiiLtf. Saha6>, T. 0 

r q. C h e m. , J_8_ : 7827-7831 (1993) Z&m£i\tz^) . 

□ A, bf > (flittf. lcaU£fcr><7)7'U'-) , 

tmumfcinzt. &*<»^&. mxif. uv/v is. ir, stut. it* 

SSffii^T. *fctt;:ft&*a*£fcttT3*r*ii»*. #*Ut>**7>#rBt7 
*-v-y KCtt-f *><t ( I ) x flxtfv h'J y?>UC«fc$U-1fH&« (MA 
LDI) , Stfftfe L< UU/tJU^XU? HP^rU- (ESI) XUTWJl^ ( 
fWAt*. <*>*7u-*£li-*-^*:7*U-) . *fctt*U*?7**-'<6R ( 

mc i ) ifmf*>nz 0 zh£><»4*>mu. mmbis<&imm*)7i'? hp 

>fRtTfi#|BJ (TOF) , 4f&t)L<«:^<7)fSa. 1 ^ U < I** ftliLL<*)«St-b 
7-'JI«jft<*>»<^P hP>*«8 (FTICR) , -f*>h77 

IC. «&C0V hU y 7^/«SOffl^bt(MA L D DitUM^ffl^t) 

* (ES I) tffifflrilt^TJJ, 

DNA71/-OM 

tt&T* 1 -POv^xA^jgl 1 C^^nTl^, 01 (C^Ty^fAl 0 1*. x 
1 2 . *-*>a >a> hP-7 1 4 , Ptfy hT- AT** 1 
6, 8 a. **&3fc«1 8b. V-^««C0«t*)B3eyu-h 

2 0. *x-v/\0v>72 2. Ptfy KP — A 2 4. 6. BEtJ3> 
hP-5 2 8. «&3 0. 77>f< >^Tiz>^'J 3 2. fcT>7'1i>^ r M 3 8 
JklfVIX SU'- h©£3 4 01 CTjrraUBElCfc^Tl*. P#-y K7 7 
-A7t>7"'J 1 6j*/BJtt-7 9>h*gJ£4 O^tf^^-f KiH4 2 



1$^ 2001-503760 
«9IB^ u ^5? ^ ^ kp^p ti . -r v y p tr^ > y ^RiMb^ * * •> y ** 

6<^(fF. Eckstein a. Ol igonucleot ides and 
Ana I ogues : A Practical Approach**,, IRL 
Press (1991) IC 8B« $ ft T w> -5 «fc 7 fWA d T0)C - 5 t *J > 

^fi8^^^t;«t^lC»»$ft»* 0 (ff«x 

tf. *^*^7^-f hDNA) tm^T. 

•jeUiC^bTicotJBtti^ST^^o ^»li^»ft-^*^#St5J: 9 
dttft $ ft^, ^Bftti^^flstcfas^b Bfflf MJtStt t fflA 1/ T " 

X (v'J -j£<*mS^T*;tf-7* (control led pore glass). ffiSlt'- 

X. t77T7 ^^/-tz^TP-^t'-X. tP^-^fc'-X9) . ^ 

^. 0. t;u$h9A. v'J3>^i/») . («Aur, ,-k«;i^u>. *uyp 
:t^?nti^, p#y hT-A«ii^(z^ut:>3 6o«utjfeiar*i 

01Cit7'-*ffll8I1 2U. f-!>«&illOP^7h7t>7"'n 

eroftf^s^f^tiHwri^Aotts^^iL^rp^^Art^^sifTreoic 

11//^ I BM P CE»tta>ea-^y^fA^7*ttfflOfy^^f-^ 
h/N7V>^1 6lCtt^$ftTl^P4?y h7'-b>^Utl*^r*«^f8^0 7' 

n7?i**mm*s<r>izmisT^titf&i&<r)t><r)T$>*)iaZo -r-'- 

^*aS[»ai 2ti. P*'-y h/NOv>^1 6i:tt^jnTi^7<7P3>hP 

5A$!j«l$ft^<TfeJ:<. P#y K7'-b>^U 1 6 tMkftt 3/irtO|S^« « 
^T577-A«7i7^U «ttiy>W- K3>ezL-*-?&oT*>«*: 

1211 C^TSWfittTd, 3>hP-7l 4# , x-t?filIS«ai 2tP#y h 
1 6 t t^fltJCffittLTt^o El^D>^P-7 1 4 l±. P^f-y 
K7-A2 4 fc&fcttillCEtl-f *fc«>Ca#-y K7'-b>7"y 1 6(7)*-^ S?3f? 
tffi»$^i J E-V3>3> hP-7T'A5 0 =l>hP-51 4 

u. 0^tf>T-b>^«j 3 8<o&tr>*ssi^e>tti±i$ft5^§j|*nfir^ 

</£7j3> KP-^2 Blzn[sTGr%tZtcMZQtfy h7 7 ir>7"U 1 6i:ftj^ 
t^iC^T^, i^-ya>3>hP-7l 4(7)T ? itOS T J f «jfi 
tt^mx^CO^UTa^Mtc^^. **^Cffl$aJKU^t>TP#y h7 

01 (C^rP^y ^Tiz>yt) 1 6 1*. P>hQ-7l 4tC«^C^ttUT 
S^COP^y bT1>>7*) 1 6tt. P*y K7-At X YiWlUC^ft 
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AitWVU. X Y^-^Hi. X Y®lC«UTi»5E^f£j02ieic»oTx-^u 
P**y hT-b>y;a. 1f^"^hU-h34^U : V-^yu-h2 0 <D±<7)ff* 

8 *EHT*Zfc* f T**3SE&*$*T*o 01 {Ztsi*TV 7* h U- 

h3 ajRtfV-xyu- K2 Ol*P*'y hT"b>^»J 1 6 CBMJttlT £ *i/:^f 

-v'2 6 ±ccji #nrc** 0 
0^cop#-y hT-b>^«; 1 6 (*«mx¥co#!? T«3aj<oflRac^^. 0*0 

«Cf£oT8QCDPtf y hy^fA^ffiffltiCt^fio 

01 ICjltetfjC^TPtfy KTir>^«; 1 6li. f>Tiz>^'J 3 SCteftO 
fc7«)>M 2C«»3 0^^UTiieUTv,^£E^3>hn-^2 8 
C^ClTtt, -70>b3 2 ti. *J8 3 0 *\Z>Ti>>7*) 3 8 <3>IH*e<HC& 

§813 0«lf^^> h 3 2 S^lte>7t>^ 3 8C>fttftW^aeUTt^ 

o :ht, 3>ha-7i 4U. f vT-tz^^y 3 8(c^L,rftiA.6ti5>»«: 

02tt. S773> hP-72 8 £"££01 t^Tv^Afcffl^T'gaSTSO 

>:7'y 5 0U±«^Py-7 5 2 tTS^07-?5 4 #e>JBfi£<5f tiZ'^O v>^£ 
WIBU/UhS^Py^S 2 £T&?P y?5 4 6 aM 

£tt*X-vPy7 8 Oii(*3ffi^+>/^A'^tfe*<7)t»lC|a;lte.n-5tfK8 6 

Dfa-^CJieiT^'K *a-7©£ttEK/Ou^8 2 tllgfltLTfc U 

, cntc<fc»;^ffi?- + >/<5 8iiff^*$fc«^^&sttspi;>ietti^(cs^ai« 

±86bE12tC^rtf>7 7 -b>^'; 5 Ottlf^X hu- h©£9 0±tzEl$n 
T*S»K hU- h©£9 OUlf^ hi/- h9 0 O_t0® £ X y 9- > 

?UTff2#<*n*1*StO'7xA'9 2 itt'o 02lC^T<fc ^$/?JU6 2 a 
-6 2 dOtTy^ti, &< 9 s9»'tmi&0'<i'9ll't&V?X hU- H9 0 0>± 
£2H * X -y * > ? L T»J0c * *i * 0 x Jl> 9 2 (BIO e y ^ffiKOftSfc? A * EK fc* 
lt*ftT^S«fc-y*t:*y*T&* 0 JSIT0>B«*6«6#**-31^ C<7)^/^- 

T-b>^giC{$^$nrc^ 0 j:OA'->^fi$li4 3. 2mmT'A*K 

*«fcU<ttW««SMB (angled on one or both sides) *tz\t 

03tf, 02lC^U£e>7 7 -t:>3f'; 5 0<OT«?*Py ? 5 4 Sfll®a»e>a« 
L£0Tfc* o 0 3(ilo(7)tr>T-tz>^'J^(J^raTtT^To B^t^J:?!: 
, TfiS^P7f5 4 ttJSSri/- h9 8 tBSva^- 1 0 0€WT*„ j&ffi 
K9 8<7>flt£tf#j3mm?*U. 0 0 Off $ 5 mm? A 

®4 i*. 02 ic^Te>T-b>^g 5 o fc-ttcteffi-t aoKjgufc i -?ot 
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fllSCt^dtiT^U. 02tCfct*Tl^>-JUffl*m±S:7Py?5 2 £Tffi 
^P y^5 4 tOSJU(4JlUfiort®^r>/<5 8 CDfflfflSSS^CftfflT * O '/* 
>-7*73^>r.y H6 0tlT^$nTO5„ 02lCttJSC > e>T-tr>^«J5 0 ^ 
aao^viy;U6 2 a -6 2 d S^'v^^tt* 04> t«*mttTi*ft U 

T^4|6>trSjSt*/uT*i*;. ^-5 UT0^eOfSJ#^^>/<6 4 a-6 4 difte 

^775 4rt(CtStte»nrt^^ n^n(0?L6 8 a-6 8 d fcfrLT&tfTu 

&/mv-;u©*7 0 a-7 0 dlCt>^tl«<t 0lca*'nA:i:ffl77>v«^* 
^IT*«;, C9 LT^y7^tTS7'n775 4 i:(7)fB}iC)t!Et4v~;u^JfM 
fL68a-68d *a^TXLteiJ r >1itlZ<»tf&jit$ tl* a 
0^C7)tT>7'-t2>^U5OUiecHaOfl|^S3{l7 4 a -7 4 d 

7H<r)M ! &mzti^T'<is<7Jl>6 2 a-6 2 d 07^>v53flt ^ n-f nOv-JU 
©*7 0 a-7 0 dlC#UT#UoltSfcacfftttt©lC*S 0 0 2 C^T<t 9 
a^©5K7 4 a-7 4 d li^'v^JUt Jiffi^P y ^ 5 2 tORlCgl/Tv** 
o ^7''J>^7 4a-7 4 dOe«tt7^>f< >-y T /X y K7 6 a-7 6 d IC@ 
5E6tJCK»mit€.nTi3*J. :0/<7 K?*yj >?e*l*.fcffi7P>y ? 5 2C 
ffi«$n^S<, ±S^P7-?UIi:?LS7 8 02C43^TKftS7 8 

«^*icEa$ nr^*j. ?l«7 8rtcisHce^ict«i^n»5^x-vP y ^ 

(swagelok) 8 0 S:S§t5^:»Ofoi;ft#gSttfLi: UT^$nTl^„ 

02i;ic^$nn>^<t7i:^ w-yp^^a oi*tm:j:»j/^^8 2 

UJR«Jtttt&*iTJ3»K CW/^8 2^ 

©^P y<7 5 4C7)-«aU^Wifi5U f ±t$€±^e»amL/5:0r'&*o 0 4iC^ 
Tffl^P 

•y^5 4 lJ?L6 8^4X4^HJ y^^^tATi'5o 02 t U T ±8B U /c 
<*9ic. ?L6 8IS]co.a^-xiijftffi\ -tf^^ hU- HSSJiCO^x^rast/v- 
^^U- KO^x;HBJ<Offi«<Of&aTA*o fi£oT. 04C^TTffi^P y^ 5 
4 €^r*e>T-b>^'JiJ^€«»1 6ffl<7)'7x;MC|5]B$(C^E-r*it* r 
Tt*o 041CU, 7"P775 4 0^J220fi$«fift«2 2mmT*»K K 6 8(0 
BCDe-y^KM. 5mm?*iJ:ni OCDT® 7P -y ? 5 4 (7>-j|a^^^:# 
$^$tiTt>4„ meU/ze-y^U. 0 2Ctr^hU-h9OT'^rj:-7(C 
>*<*£tt5 0 0 /im«tn^{4»C-9-Er41f^ hU- ht-»CC^-r5C75C 
aUP5o 04tctt. TS7P77 5 4/^, 02i:^ty-^S)|6 0O«fc-y 
* O 'J >?*s-*Vmm £<RST « /t«XOO 'J >^>H9 4 Ct* 

7tt^r>l/^^f-^6fiasn^5^ G 1 0 5 ^ * - K PMMAf/: 

O $fc3»C0tt 6mm * ru-h<D-7i iU tC*)H U»5 ^ "7 tC ^P «y ^ OT 
iC««(cE«r*Ci:^?#*o 0^O^-^+<oyp-^(OElI«, 3 8 4-7 
xJK0««*3tyu~ hfca^tcE«TS«fc3lC»!+;*ftT*i»K Z<D*^Zfu 
-^0*/i>IBJ^^-^W4. 5mmt^5p 4X4 7*P-7"tf)7U-iai«Ut 
o ^f-tf^^tf. U — tt&ttiKAft'ft!^ U£M A L D I TOF MS<Ox 
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> hP-^yp^Ali, p*y hT-fe>7<J 1 StfVJx hb- h 3 4±i:g 

6 * sua r * * ? tc -r*- * fentss nm r * . 

, V>T±>7*) 3 8 ^lid'UTy-^ri/- b2 0±(CESS 

, Ptfy b7>1>>7*) 1 6U, 3 8 4 ^xJUODN hT**m* 

>7»jtt, tr>T-b>^u 5oam 6 (bo e> €384 -)i;hdn Av-^y 

i>>?*) 1 6 *^iTe>7t>^'^B^ts -9-^^ hu- h 3 4<nmm± 
cEl^tiffi. hi/- h3 4 utm<r>v>7'Jt<*&®t z<mzni,tc& 

#t>T\ f-^$ai«I1 ZTf^tt-r^^P^^AUP^ y h? 
t>7"'J«^l^ t-v 3 >3>hP-7l 4 %^UTa7j=i> hP-72 8 
tc 
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a-6 2 6<r)&ft**>iMz&L&®Lt>n*o ff*>3> hD-72 8t*, 

7i /c - ,fc U « BK 1 4 c t «f T- * « , ffrt* u> hP-;u 

o 

Z<r)Xfom-eii* Y£>7ii>7VU % TS7Py?5 4 0)JL£» UifcltTiiLK* 

H= (2 y) / (PGR) 
±tE;£4>, HUX^ ytJS5®5»7^. Ptt»*M* GUt^, R ti — — K./K0 



t^$nri>4, rt«^ + >/^5 8cag;ie>nsiEa*iasgT*cfcic<fc»K 
a>bfa~^rp^5A%B*-rct^T**« mieyp'7'7AUD> 

E) 2 r t >t -b > 7 v tc j: »; gjft^» 6 n 5 c t tt+^m ^ n 



*if>y;u«f4T>ae»ro p*'7 h7 ? -tz>^uttt>7 ? 'b>yu t-^y 

06 Btt, hU- h<7>^H±$>S:U|SS®C«UT«l4*7>E 

rSfc»<DJl!l^«y7fA*^tc »tc, 06Ati. %ffiBSH£ 1 12, h? 
>X7- ! i-t>-©3M 1 4S^'J7<^ <0^*"f) 118, SE^lf 1 22^ 
U*P*'y hT-AT-b>^U{Z5Hgr^vO> h 1 2 4, ff3xtfEl1 Ic^Tn*' 
■y h7-A2 4 ttCyi-; hCTBllT-VWxi 1 0 €^T 0 El 6 AClC^tJ: 
v'xy 1 1 0tt^'J7-f71 1 8#e>1f>yjutt*40)>fc>« 1 

yi7h7t>7'V1 1 0<D%«B«1 1 2U, 75*-5X^0«, y^X^y^% 

)Blf>7 , ^n7>^fa-m ffH?ltfh7>^fi-tS^1 1 4COft 
T h7>^T2-1tSJi? 1 1 4tt, %ffl»1 1 2O/'C-7>-^-(0»»McmfiJtU 

lon*7 \-Tiz>zf*) i ertw/^x^ttM^esit^si/^x^^L/ 

T^^%«ei 1 2C0^U^^fX1 1 8*»?)fittti$-ti:^*ff«h7>Xxi- 
^*T$5, E«h7>^fa-tS»lft*Vi7 hTH2>^y<7>10tJ 
, K< *y<0M icroFab Technology, Inc. TRafi^ tiTt x 

* 0 u^u^j/e., n8$nmi(0)^HKt5<ot:au^vi7 h^-t 
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**• 0^t/tA^fi«Ttt, ^ffltf i 1 2u%L&tmz&®T*tz*>om&m* 

U£4 0<7)vx y h7''b>y; 1 3 0 a - 1 3 0 d £?j*T. El 2 C^tbxTt 
tffJ«C. 06Bi:^tvi y hTii >^»; *2M**m* ttfr t TAKf 

i v hT-b>^u^e>>itt«5t»«aDt-7>Er4/c»(c->'x y hT-tz>7M 1 3 0 

a-1 3 0 dCD&*li<fettt#^UTa^?ft*3*o tt, vi7h7t>7'J 
1 3 0 a- 1 3 0 d^tif n*e.^E?*vi3ti*(Dgi5iaiRt5/:«)(:Sy 
i7h7t>^JI 3 0a-1 30d(i»]iLT«a$n^$o ^OtSH^ 

^a^tifiiStc^ET^^^^ttim^nscit^iR^nic ^75- 
ifec <>: u *• ;y y 2 - u K~te*- / y y * - osioaf* € ^Et 5 c t if x- # 
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U** K (0. l-50ng/l I I) €9 6 *7 i ^-aUMftV-*:/U- h 

#lC#MttTS**lJ$tf SCt^T'Sio 1 2T*t7T53>hn- 

;u^D^7A(i, V-7ru-h2 0OJS1 '7xJMng«t£tfB3i*3£:a f T* 
So n#7 2i:«t«J. 1 6fl0>fcT 

><D&*ifO z.)l>0\ -DtCJCt?^ ^i:e>?t>7''J 3 8^7-7^1/- h2 0 

Cj»U jg2CO«6t)1f^ hi/- hi:^#7 htiCt^TSJ, C0)tf-f 

•y h7*-A1 2ixe>T-b>^'; 3 8 $>fc*)8>fc3 8 IC« U ^Te>7t> 
^•JSV-^yu- h2 0 <D35ycr> t &m<7)0 xJlsizmL. *#}0)*£<D1 6«CD* 

*'y h#e>fc*ffi*T"n£i^* ku- h«atLbtc**y h-ra^t*?*** 

*7KMTi:t^?5 £ (2X2© 

JS/^?^) XI 6^'v^JU=6 4i(0^^7 hStifcXU* > h] 0 L* l l, 



-tfcMfcv-^T-u- h^Ox^cjtiir^cit^T^io i eox^oiii 

v\fcC«tt*C:*:A'TeSo «85t<0«8U1f^^ ht— ht. ^f-y'2 6±IC« 

?a t * »j zs * ? i< * * Ks&fc ^ ^ »ig^r * 3 1 iz ct w > >vt I, - $ f^B£r 

^.tf, UV/V IS, JR. -(b¥ft7t> NMR#tf2?*£ttf*M##r&<7> 

V>zrj\,*m&l,tzyzrx hU-h^MALDI h±lCE 

//m^, 1" frflx y (Newport) J:C«f$T* 

<b (I) yj»^*n, C COI^RBJ&^I 1 1/T7 h "J y ^^(C«t S U— If-IKdl ( 
MALD I) % HafeKl/tt/^IU^hQ^T-U- (ES I) atflH31* 



(mc i) j^tjn^, c:nec7)< ^>»ti. m^u<ti^tt^u 

hP>«1rB#ra (TOF) , 4ftt»U<tX-f <7)f&St. Iffl^Ktt^nJSi 
±<D&m>??-, 7-'U^»<^>t'f^n hP>^ffl8 (F T I C R) , 4 
4>h<7v7XXfznz>Om*<&t>*: <«iLtf. < ^ > h 7 -y y/«ff B#IB]) t 

7hy 7 ^VatfiOffi^^^(MALD I )*£(*}g&tf)f§*£fctt (ESI 
) fctefflrSCt^TSSo mtf. ES I (Va I a s ko v i c, G. A. 
6, Science, 2 7 3 : 1 1 99-1 202(1 996)) JtUMALO 
I (Li, L . 6. J. Am. Chen. Soc, 1 1 8 : 1 6 6 2- 1 6 6 
3 (1 9 9 6) ) MMWH&tflH'T 1 0-'« : EJ^T<DU^KO^>/<^fl* 

1 ■OOttZ^Xtomt&T'Us y , M$Ml7S/ffil«7Mtt5Ct 
lC<t*J C^illj". 3t^t3-7$y7*Q^h'Jlh^y>7> (^<^zi> 
*»W^^»- + -^^A Idrich Chemical Co.,) 

^t5Ct hVi. Zt\£>ttWXlf'*i'Jl>rf-Ttt\T u I I v t ownLffi 
^COGe lest. Inc. # fcffiBSi* tlT^* 0 3->^*^hyP 

■>Wv» (4 -3- KT'-b^^) 7^A'Wl-h (SIANB) (-f U 




y<WPy?7*-KC3rfc0)P • e r c e> fcEfcS tf* Z t#T S *„ fcE 
5J8g^f6<0*^-t)U<U^^D--'&(iH4Ka5tt»!iltfP i e r c e#*1filS 

$nru«o (mzu. s- **-n-*T*g&<b<*ft*:teBa 

MMb * ft * -> y *3t^tc^^e^r * 0 

tr>±<cE£<b<* ftfclMr S««fl)7U- * to£T 4 £ t j^t- * MOXfflB 
«T«. B**tt*±0#ia8Dj&*#IMt *l|*HKK:j:»J) »tf 

ftCMS <* T , tmomtitto *>OS14*b $ ft fcRE«a * ZttfT* 

oi^Ttt, mXH P C TBGg&fi8W0 9 2/1 0 0 9 2. t^ttMc C r a y 6 
> A n n . Rev. Biophys. Bio 

phys. C h em. . J_8_ : 239-270 (1 989) £#BS<*ft/c^) V 

&*&V*0iZ&tt*Kfcm&U%fti*^m&&£ZltZZt1fTZ. */tli* 
* - J5fS1±3M*»l i * * - sutttratttt i:S«5$tf^ ( * it H KAU ic isjss 

UXt,L<««97' KU**JSgfr7'U-7*-v.y hCD£*?B££«@*St£BMb¥ 
ffliS [iGHBKffilfcLT, UttttftRtfttStt) /W 

&mz&-5<&m?, : & MiLif. *@?$rF»5, 6 o 5, 79 8#^«a«] c*s 

ttMaMMT?!** @£<b<*ft*:t£l&*:E<c. BBttbffttt 
*tztt*<»-&iZftmtoZ*m£'\4 7*)#*X+ZZt{Z£i)!yifb£li:Z 0 m 

^l^j>ya >£fcl*tfl it tf . *^7J-^IC * »j TB1££l*1t(CB £<b $ 
ftfcDN Aft¥*EWATEtZ?jmz&^TtemrZZt1fT'ZZ<> S£oT. * 
hU- h±ODNA#*CDEm*£T377ifc£fcfftffcU 3<D?5 
Si T 1* , DNA^Of^- *<* « * * - VUEfctt* $t*t$ TiSH 

^X'U, * 1 o L < I* * ft &±CD v x' * 4r ^ U * ? KO^tTT D 

TGIttt1N«Ml/TKu:ttmr«. -ft ^Stt^timic^cr 



^2 0 0 1 - 5 0 3 7 6 0 
^±tcB)6^b $ ft *r&BMtt* * ttC5« $ Mic^ffltO^C J: U »»T SCi:^ 

#*Ut»»»JB«(w43^T. '>^< t 2 0 f mo 

'><t<t^fmo I /mm*s fcofc»*Kttn< t^lOOfmol 

711, mil*** bumm&o n **-)i>mfctemmmav\i) mmzmu*-* 

< br « ISSicffiffi $ ft 5 ^jSl±3t»i*:, m x tf ffitt v <^nt'-X(7>j:^^ 

drich Chemical *» & U /i<» 

+C2 5 §*%<7> 3-7$y7"D^h'JIh*yy7> € 3 B$ 

^W + vh' (DMSO) T'3Isl^>%L^ 0 ft^T*. ^x/N^^TjCDMSO^C 
N-^^'»<i v'JP (4— 3- FTiEf-JU) T$ y^>v/x- h (S I AB) 
(-f U y-f(WPy ^37^- KCSFr^EOP ierce Chemical) (010 

^DMSOTSlHl^Lfco 

fl«^tt?«59 5 : 5 ?dd*jua : ^y-;i/Ui-»-y-W7< «j 
•yy^/<-^tC^<7)B a k e r ) * h^^7<-(T 

LC) (2 5 4 nmffi3t-f>y>r-i?^«x/:**5^«n^y | J*7*U-h) ( 
la-y t-y-W7< 'J y 77M-^fi(0B a k e r ) *<s&J8U/co SI 
ABtti£ttttWg&g$fc** (3 0 2 nm) T5I«<bT#/co 3-7$/7nf 

•y h^mft^o «k«««JSf5t. 3-7iy7*a^MJih + yy5>i:ttl 
IBTLC&ftT^X^-U*:, 
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3' -*fcU5* K^^M^T-'^^-i/S^U^^K (fiV7* 

* * ?iZpR&(00 poron Technologies 

JUV>t">KC3r^OO I i go Etc.) E&#CDv.XJU"7 < KCDil 
5c*. i»*8F PLC (-^.--»-v-lWtr^^^Oi-U:^C0P h a r ma 
c i a) *fflV»T*-*-UA. y7hi'>'7^;< KB53B3CD* U Zf^'** *> 

1 O^Ttt, Kt^'J Jf **vj?^U*f K (3 1. 5nm 

0 I . 0. 5mM) £pH8. OXtf 3 7X:V>'9^ h U-tf I — IV (D T T) ( 
-f yy-fWPv77*- KlC»fttOP ierce Chemical) (6. 2 
mmo I , 1 00mM)M>*i^- hUfco RSJ^J&fl'imeUKSST U tz * 

> fc«**-Ji^W*y :fx**v5??U** KtChromiipin-10 
•h=>U (*y 7*^-7^/^7^ MCBt&CDC I on t ech) £E^TJ*« 

^tur, (2-*>ju**vx*;u) t^7< >(tce p ) ( *f y y 

-fWP-y -77*- KlCift&CDP ierce Chemical JfcfcfflLTS/*;* 
K^MS^^/to *>*^^7< K^'^f*#y5l^l/Tf K (7. 2 
nmol, 0. 36mM) £pH4. 5 CDI8»>«4> 3 7 t: ? T C E P t -f>* i 
's'-Ht. TCEPUa-KTizhT* K^KI*t H^JSffc Ufri^CDT , J5f£ 

«sfe«ffctJimr**»ttft*ofe. iBRSf5o^»tcsaM«oTCE p*<$ 
ra-7'*77'';>^ 

tC#0T, 1 0 OmM'J>gttfSW)fc (pH8) + -JU«T* lr=f* 

**v*?U**K£^C1 OmM*»»*SBftlU^o Kf&fcSS. 1 0 

*7x/\£ 5 0%*J^7= K (*/W*!W?y-3^>Kt::jff&C0USB) 

Amersham) tO^j^-hUfc, 4 0 JfcffcCO T 4 * *) 5? ? 

tf«3§«lflK J5fc£3 7rT1 BSISJSftUfco 5rcD*>§C1 
0»H»«T*ifc»C*»JJ5fc*#itLfc. i^Kh r oma s p 

1 n- 1 0#5A (*7»J ytJU-TM/lOTJl, MCffrSCDC I o n t e c h) * 

^*eti»cii«<fcu>s:yn-^oaiKtaujEr*/S:»c. eto^^7^ k# 

MCSStOL^. ->**^7-r KfcBBSU ra-7"^a- K?t h?5 KMSffcL 
/ MC@jfcffc Lv 0 x / \ £ sfc>*ft * O -f J« - v> - (phosphor i mager) * 
?«J-> (*y :7*Jl<-7'!Wl*-->\'-;wzm£C0Mo I ecu I a r Oyn 
ami c s) iZft{1fc 0 filffl b tc* n ^ftm* * * U d"^'* * 1 U** b'iZ 

u>±cffr£bfco 3^<7>*m^^y h£f§ittc*;**n-f *-v>-;x?y-- 

**KC0M (mo I e) t»fl>»36S1tJC»t»T * 0 > h £ ttttt * Z t IC* 
*) 

@S<byP-7*Tf^k^/;0x/\(:WlT, 1M NaClMTE(8« 
»*tc4Mfl<JE3l (1 0 M M) t*fcSS»«*3&«IU*o 7i/\S«U 5t 

E«WJftT2lHl)*>*U^o 

p ct t? u * " s T«mr s ci t jaw wjtiB t ratttc u r Bfcfb u o B £ 

•5i/\tTE««)«, 1M NaC iSUf^PTficW^fflttU^-tCO^fillWtt ( 
1 O^M) h Lfz<, ±gSU/l:J:9C/N<^'J^-r-t!-v3>* 
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€:#tr5XSSCa*>a (7 SMM^I^Tf-MJ^i*. 7 5 OmMflMb^hy 
<7A. pH7) T2El>5t»L>i:o 
7*p - :72i*cDa*#Hb¥*£ 

u t d n a o*;bi//w ^ ^-r x$ n * tamtomwrn z m 

fttztzibiz, tm&mmvtz7a-zrt:&mi,tz. 5- -vx*-?* k*w* 

';=fT-'^4rvS^U^^Kt@3£<br*iS^, 3 f *»^-*t^h7>X7 

^Ttt#*a«lttU/io WiHS^Ttt, 15pmol (0. 6 /iM) <7)5' 
;U7< K#**U ^x'^^-v^^U^^ Kt, 0. 2mMW2->;^7*hI^ 
y-;U£>fmTT5 0 /<C i (16. 5pmol. 0. 6 6 ^M) <0 P 
) v 

mi/TrVy: — 5* -MJ**?x-h (ddATP) (-fyy-rWT 7 - 
y > h>/N< 7i:3rft<0Ame r s h a m) i: -T >^i^'- h U/co 4 OJHttO 
^-5^^7 L, ^4v5?^u*5 : v^h5>^7x5--tz»Jl (X'MXMW- 

^5>Ktcpff^cousB) taSiflt. 3 7rTmiBJ5iJlL^o ^roft. 

Chromaspin — I 0*5A (A'J7* JU - 7W/<07)1- MCr/t&OC I 
on tech) $ffl^Tm«U/co (5J«C 5' - S JW? < K^W^ 'J 

3' -s;*jr>7-r K^^y^'^^vS^U^^KtfSttfbT^ii^. 5' 
^»€T4^U5l^U^^K*^-1f»^«8M»I«lUAc^^U^*>Khy*^ 
7i- htffl^T»«flffl»Ufc. ^iltf, ISpmol (0. 6/iM) <7> 3 ' 
->'^7< K^W^'J=fx=f*V^^U^^ Kt, 50mMh'M-HCI ( 
pH7. 6) . 1 OmM MgC I 2^t/1 OmM 2 ;u^-7* / -JU 
W^TT 5 0/^Ci (16. 5pmol, 0. 66^M) (D [A»P] T5>J 

v>-5* h'jt^7i-h (atp) (< yy-rw^-y > h>/N-f*y(cprr^ 



MALDI -TOS«I^«r 

±ttlstc*o\Z, ^&«e«»u/i:@*4b^yif^^v5?^u^^K (€** 

TCUC ; E5UGAAT TCG AGC TCGG T ACCCGG ; ^ji6 4 5 5 
Da ;E7UM1) mt4^iA$^U, mt»C9U (^f*M J M 6 ;K 
5UCCGGGTACCGAGCTCGAATTC ;#T*6 4 1 5 Da ; E?U# 
«2) «a<7"'J$<t:LA 0 ^iA$*f^>5»ffl5 0mM7l>»7>t 
- 1 A«»»cpTjJfe>» U T D N A#te_t<7>^ h 'J ^7 A< ^ >^l/^7 y O A <f 3j- > 
^f^ifeU^: (Pieles, U6, Nucl. Acids Res. , 2J_ : 3 
191-3196 (199 3) )« 3 ~b KP + v U >©<?)7 HJ 
i« (3-HPA, 5 0%T-b h- h'JJ^O. 7M 1 0%71>»7>t-0 
A IWu, K. J. 6, Rapid Commun. Mass Spectro 
m. ,7:142-143 (1993)) * «7 x/N±l3^.-K*y fiST(fe« 
7iAt i«ttf-7*$ffi^TF i n n i g a n MAT ( K -f \y CD 
Bremen) V i s i o n 2 0 0 01/71/7 K P > T O F M##ritC9-* >^ 

^rp-^ica 

«HR*mtt^o U7U7 hP>W5 k e V -f *>M&Xf2 0 k 8 V*7, hT^-tz 
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@ 7 ic^r* 9 c % ^i^»b * ^p-ISl&3s»auc*s«i u issKa- 

Bt^3tr*Ci:^T#/c«» S I A B (3 0 2 n m) <OTT 

tit, *«ci?n*&T = v^^r^ct^^rsife^^y h^n^ 0 3- 

H?l*Rf0^O. 2 80»rlA**tfv ha'iSfc&hfco ->tK»J>t 

ftiTi^ctt^u/co envois***. *n ^aufiiBttSTtaitaf 

1M*Ufc*y=f3*u**KC>>;*;u:7< KSict, Jffi48F P LCT'CD«*#B# 
BO'>7 htfiSt-J^fcK.fcy t-*- Ufco DTT (1 OOmM) S&ttT 
CEP (1 OmM) 0>*»TT5»H|flK y^^7-r KaWt^st-JIrCfffti:: 

. m&!xfcifmT&0TTZ&i&\;tct%lZh3.£>tltco TC E P €ffi8^t 
H4. STXttSftSWTBm^-^ttss^crphMtstu -±itifV&± 

v*;^* KHGMiDt*<c* tt&Lfc*y:J3?u**K£a-KT-fe hT* 

±S2U*:«J:9frfJUiMALD l^ftT^Ut, ##rlc«fciK 7*--;uu£tfi ( 
MJM6) CO*flf«*/W 

waK»tt^6 4 i 5. 4<o«*^^7 MUT'esssnfco **/*?sjgfc<7>iii8 

ttU6 4 1 5?** (E19) , 6 4 5 5 CDMM/^&Tff ^lifr^o Ac?*, *7 
x/\e^tl (TCUC) ttJB«ttt\ «toT3-K7t hT= Kfe^liU-lf- 
IC»^5(C+^^$^€^UT^»;^H»C0* *T**Ct^J^U^ 0 6 2 6 

2. oo«*/«ra»T*yco«^eiK£ft*:, zommtVT; *»<nm?v 

>itlZ £*J£U£<> DNA^MALD I 7*Ot *«*»ic:7*y >ifi&CD 

«*t5ltni^t(lWfti/)>6T*i (No r do f f , E . e>, Ra 
pid Commun. Mass Spect rom. , _6: 7 7 1 -7 7 6 ( 

1 9 9 2) ) o £-**HfrU:fi#**#y hm^C^TJ&ofc^ Ox/n 

2 0 0- 3 0 OCDteBT'&So 1 3!<D$SI*T*. 3MSffittE?iJ* ^x/MC/W 3fy 
^<XU/co ±tBL£J:9C>5fe>*«tf>MAL D l-TOF MS^«r(Z«t»K ft 

$ ft* *o Ac i t » ttWmT-- y >*tt«/hT * 5 C t o 

Sttft2 

4«DN Afcftttvyu^i/NKttTSSJElt 

4#ftC0«ie D N A«WE?UC04$SaMt** -)\>-&m DNA77^>>hJ^ 
TSfctfHC, S I ABtSSvUu^iMfcteSUfco 
01 OlC^f J91C. PCRSRjCiJ^T, 1 1 2 b pfc hyyADN A»S 
(Gen e b a n k*m##Z 5 2 2 5 9; E3IM4) Cffi«WT**5' - 
V^JU7< K»«««2 3*«t^U=fx'^^v5?^U^-^K (Ope r on T 
echnologie s#e>BA I E$fl##3> fc^-f^-tUT. *f J Lk D 
NACD5* 3fc»«5Hc4§ffito*ffifc<7)4 9*#^-f7- (Ope r on Te 
chno I og i e s*e»WA;E9U#^5) fc-HlCffifflU DNAZf^ 



^) ^2 0 0 1 -5 0 3 7 6 0 

tTC E Pi»*<7>M38:t UT^-^-u/c (0 8) o y^^7< K*SB«T*fc 
»i:i0mM TC E P£tf±KU/tft!^J5fc&#$S^*^ ssi mm*£ 
2 5 0 f mo I OS5Effi«*flS5J«gC»iCt^T , */Co * y =TS??U* 
* Kyp~^^^-;^tt^^^r^4W^(i±IBi:iaji;»»%*S4U^o 3S 

/N<^y^^tf-->a>ja^Sl^E«*^^*n-f ^-v>-5U r ffl*-fJi'^ffl 

3£U/cc «7^-f7UU»s Sff#<7)9 8. 4%{7P7^L, » Pff#£+#Kte 
tBT # * C i: ^XMfitKcm L >t* fflfilSUE^iJ^STtHC/N-f ^ U ^-f X U T 
. Si1mm^/;tJI 0 5 f m o I if^L V /to itltt, M7"'^<^-yg 

>tc^pjfig*e^yp~yc7)rj4 o%c«^r*o cco^^-A-pratt(c^4a 

«WEJ«tffifflLfc*^tCtt, mm»i/S:«J 5 f mo I * 

•J^t'-y 3 >SJ$H 0%liLbffl»T*i:<S5E5nSo iOIt *«itLT 

% ^>N-if-^%^ijzr3?^u^^KO/N<yy^<x««<7)^i«t3t^t 

<0|S]irjf AU/co atRU^^^c— ^-llil?^ 3-2 5 0* y d TE^'lT^o^ 

<7-'J^t'-y 3 >*fftit4 0%«fiSc$nW*it^WU/Cp 
MALD l-TOF MS ftto 

A, <E?U#^6) <D}*mz<Dfy-&£$1ttz5' 4 KS^^^t; 1 3 

5 bpDNA&fttilMade/r. 

P C R«HSS*t5€ Am plitaq Go I d k i t (Pe r k i n Elm 
e r **P7«*§-N 8 0 8 -0 2 49) €ffl^TX»L/Co WmtClftWr * £ , 
200ng<7)112bpt h>rVADNA»St «5ft«**» e>«f*S n/c«« 
»*T1 O^M02 Sa^r^-fv-, 8 ^MC7)fl3B5<0 4 9JH*^-f 

v- % 1 0 mMCOd N T P JBL 1 $t<0Amp litaq Gold DNA# 
'J^-tfi:<>4iA'- PC R $-*-^+f-r?5-T5SttLrt:o 

^u>cPCR«iti(7)5' Ke^^xsswi icrcttufc^ic i o 

mMOTC E P *fflv^Tit5cLT. 5S«5 ? -^^--Jl/* U $ t/;. 
T-J^mDNAffit, 0 7C*Kttlc«KT*«*:9lCLTS IAB'J>* 
- «: ^ U T v y a > 0 x / > CD tc e 5 •£ ^ 0 

1 3 5 b pCO^^-JU^DN A^fe^L/cvy 3>»7 x /n £*S*fitfM 2*f* 
^•y=f3?^U^^K (E^J##7) tO+j^-M,, 4$RaUi;/\<7* , J^< 
XbfcDNAffirK-fcMALD l-TOF M S ^*fU<fc U Ac« K*^^^ 

MHi, K*/«W3SC0H««^3 6 1 8. 3 3C0ff#t^U/co 1 2«f**y 
=Tv-E5«COM/«?5tt<0ailtt(i 3 6 2 2. 4 Dans, 

-HT, 5' -v^^7< Ke^^^t?«^C0DNA«&?J^t*ie$^-5. 

>9i/m:@SL, «3E<0ffiffifiU^y J2*u*^K£WI2«tt*m::/w ^y 

MALDI-TOF MSM^^TttlHt5Cc:^«6p 

Ap o Eit^tC^lt*^»c^ hP^ y9-5§|«a»<^to 
*Stt^TiJ. 8^§S<)T<7)S^fi5^«8ffi»7'*y<K^>/^*Eafe^ 



>3>^OM#tf&lC£*7>#r*fflt x T#Ui. Ksirsact titer*,, 

5' -GCCTGGTACACTOX^QGCGCTTa^^ 
(EfllS* 1 7 ) 

K>1 5 8 1CG-A h7>*>*7 V3>fc*T*^S8!jr7'*';**:>/< 
?K E ilfe^tCffilUW^ 5 0 D N Attfi : 

5' -GCCTGGTACACTGCCAGGCACTTCTGCAGGTCATC^ 
(E*U## 1 8 ) 

Z*v7*)>7l,T. B7C*fftt(::ftlftU S»«l5t>'2tCl2«U/tS I A 
5' -GAT GCC GAT GAC CTG CAG AAG-3' (E5U## 1 9 ) 

S. Biochemical Corp. «)'>-^l7- -tf * v — ? 
X*- iz) *ffluTi5«*tf*o «a»#0»*ica->T««*+. 3"3<0t'* 
4y'J'f S^Utv Kh'Jt^7i - |« (dNTPs ; dATP, <jgtp, d 
TTP) Xtfvx***>';*3?U:f v Kv hv> h'J*77i - h (ddCT 
P) «TT'>-^It-t'0 N A* fclJ 7 X^-i: 

DNA^'jy ^ — *tf ftiSAQT 5tx »£fi7>tfy tf£>/t?«E K 

±130 x / x * *mmWlZ&ti U /cHMfxtffclc J: »;^«f U /co 

s^a7'^u^^>/^f(EE?iJT(i, M/ra&#r6 771. 1 7 d a (* 
m/xiei&ommm 6 7 5 3 . so a) oiaigsi/;r7<7- (2 2*{* 

y 2 ^f-y'MP^-; h K-5< 

/<; r«B<suspeoded)J Sm^lCT * TctfXD* h P*'* ZJ - 

>^i/«eucofc«)crj5jijffl<r;^-7 i -v <T£t>s. s i 7771 : *§£:ru- 

, x y zPtfy h?-AME«K7-r/^IBfflT«f'-^7T-y3>^* 
»*• 

ttfraEV-'K&BWI 

h*^->_tlCt2!I<* ft/: 1 6fl8CD;/P-:7>6£*o atfy h*x-vlJ, P 
\*T-U<r)TlZV>7)l\*is-%ttLTZZtif-?ZZ>1}> hU-v^fA 
ffjl3**> h'j-iz-; U-T^y^-f *;ux>3-^ 

lC<fc*mrt£ftS, *ft-Tft2 5 Omm^LM 5 0mm^BT5X^Y7-A 

Z«A (tfiiftC 5 Oon&K) (c^»;eB$n*ts^^'ji-^*-> k«; 
y h(Dx yiflfllCBi»mit6tlT*s»K *-*-«»P-2 U 

2 ? U * * K8ft Ctf U T 2 «t<Ds5t>»?S?a ?ls-hJgtXf3&<0V>zfJ\>7L>-h 

) otto^xMS^fcTs^-r kt"7 h7-^u- h^aftiten 

t^* 0 0i/N«2^Kn^e>ic^ur^u- hrttciEiatcEa^n, x& 

tC^^«i|(C@3t$tlTl>*o v*xAa>fctt$£CD/c0C;7U*v#^*/\<7 
C««$tlTl^o »f^C03>hP--»UU3#^-#H>hP-5T&»;s P> 
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) ***/TOatf6 4 9 9. 6 4 D a<7)7C<7)2 1 < $EJHT *H 

hJMteUfc. ^8X*fi7'*'Jtf*>/x?WEE$0Ttt. M/**3 
tt*7 3 8 6. 9 Da (RI/«]SIS)t09tttt 7 3 8 6 . 9 D a ) (T; 3 
Ufc7*7<7- {2 41(*) *«l/«?5a« f 6 4 9 9. 6 4 Da(07cCT;2 1* 

&f* £ tfSt f7 # E ? - )l> £ m t > * D N A 7* U - (7) 

51«£tf£frp L-n L^E-y-^«ffluT¥ffi*$>c««f5I^<C«IE€Wil 
(ffiUlA Ox^SWT*) «®**T*< HP73W >ff7 7-±C1 0-1 
0>XU^>hDNAPU-^f^fi£0>Co (lltfTli. fl=*fc^-y h (F*HI7 0 a* 
mC0€tt«) T~0. 2 n I (07 Mi 1 *; 7 XyQtfti £ 3- "j ^/±tC— E t) U < 
®7>EUX:«^U/co C<077^tfflt>T. 0. 2 f m o I If «<7> 3 6*<^D N 

aSt^^tt^W £ ft£o 10 0 fflW 8 0 0 /<m^i ;u*0 5 f m o I CO 2 3 
C0^4?v h(T;^TTft#/y <Xit^> 5(7)9 9/1 0 08-f t >fi#£*r * 
S»C»«I^5IH^^7 M^»6tlfc. «2C077aTU, 3 8 4 7iJHS 
h*^(D7-Q-^$, SE^MtCJ:U^*yyir-2 0 n I frST* 

l»'>^7Att« K-f ViZpft&OM i c r o d r o p GmbH/>^WAL//: 

v^xA$ast^u>c^coT^*K ^Er^#»»tff»r«**9^%a«tce^ 

J:';) GEfftC«fcU) &iZ-t2fcet)<r>&.t) h7>^7a-1f 

lT>^l^*ai«v>l5 i Air 4 {: »K MA L O I -TO F ^*fftC^a^Tffliat?t b T 
«fiEr*«^^C0R®tC«UT7>EU>Co IRIBSBd. (l)The rmo B i 
oanalysis Vision 20 0 0 Tift^fflT ftT 

(3)^je*vua> (s i) Oi/v (4)«fj»$ n^^ii^s (5)e 

^ (3-6pLm«ffl) try h£*T*S i Ox/\-. (6)<b?:aU(Cl y 
L/c. **^ 8 0 0X8 0 0 ^m?S?99~4 0 0 (*/cW (b) 120) ^ 
m(Ofl[Sit(7)OxJK7) 10X10 (*/cli(b) 16X16) 7U-ttT5 1 2 
XI 2 (ttcit (b) 18X18) mmS if 77", (7HtW:i7f>^l 
/c, 4 5 0X4 5 0 /xmT^c* 4 8-3 0 0 M mCOtlKCOO x^CO 2 8X 

2 8TU-$Wr5 15X15mmSi777", (8)^6 tt#V h * 

/ctt^coy^^^-y^, OJ^St/ftfeCO^JR. (l0)jR, 

<0»«:IHft5r*C tic J: U 1 0-'o-1 0-« L C =3 > h P-JU? ^-5 0 
■^XU'WHStfttE 

1. isee 

*U J3?^U^-^K (E*U;Rtr«JK<D|***0. 1-50ng/^l) 196 
9i^-8lli8$7'U- K7)Ox^KC^c«L7Co m 1 (0-)i;^7 h 'J y^^jg 
yftffllC^U/co kf-y UttWfcfy^ (MALD l«Mt^v3>(0«656 a) 

vitctle, ¥BT'S?lJ$t!:/co (Wi ndows<7)) h>7x 
JB1 *7xJUC0gffl> 7l/-t^' xXylC43lt*^.-Ky h» 

) ;gtfxu> > hrawffirtt. mi/cc i ?ro7u-iu> > h^^ucoo. 2 n t 

>«*cr;as<>y^ hL^ ^ffl»(C- 1 0 L (0 U >^ H2 O Ux 



-24- 



T**0>K. »tfO. 2-2 On l<0»»O1 0X1 07U-^Et/c. jES 
*i»;lT%»tf 0«i;J:UH2O?rr?. 0. 0 5-2. 0 M M<0 

0. 2-2 On I#jS>**£&«IU*7 h'J-^X^; hO^tl-ftHCM 

2. JMt 

C»#tl£ 0 1 0ttW)i/\±C6 4X6 4 

IU>> hCDTU-fcttdcTS/ci&Urtt. «*tf-;/-^€ 3 8 4 ^x'U— D N A 
Ol 6tt0)Ox/WC«U «*00>tt<B 1 6**;> h*>e>2. 2 Smmttfn/ifll 

e<j±tc^^y n,fc« an*, stfi ott(flOxMT^TicauTl*»;;&u£<, 

£-»M-7;u$llU>£UT. Stf>^62X2?U-SML, htf) 8 X 8 

TU-tMl/ft [ (2X2lU^>h/e» XI 6e>=^#7 KStifcl 
> HCO±tt6 4] o 

M S ^ttfflCOT U- Zfff&T * N E3I* fcUMflt*'** 4 * =f * ? U 

**K£«*3o<7>#**3 9 4 -5i^«ill3£^l/- hOOi^iUt 

0^xJUU^?S>a$»/cU/co 5#tf)«fc*>»£:7V- h€^7-ff<>-;70 

h7-^yu-hxi:It^o 1 o*fc<oOx/\£ 7-;^u- h±(c/0^e> 



I <0 1 2*# (ATGG) 3(051^1 >8>ftSt/2 5><IC028«#(ATGG 
) 7<T>S 1 /i I LZ: 0 0. 6^ 0X1 0 T Is- to 1 fit ffi 

i^Finnigan Vision 2 0 0 0t>yJK8fiDf <^^C»El/c 
o 2 

DWt'J U** Ktf>&>* * 7 5 0 X 1 0- 1 C 1 "DOTU-XU* 

>h*^MALD I -TOF81^^ £0>?*m£ffi^T. 5 3* 

* (3 5 0X 1 0-'«^U?t* N El^tt-f) ttDN ACWTAWrSNE**** 

EM 1 U\ 10 0ffl(O^i7f>^Stttfc^i^t*1-* 12X1 
2mmyV3>f 7 ^^tc -7*?<D:*:SS;StfXy^>7B$|SJli> 8 0 OX 
8 0 0 ^m (IB&5*f"S) TSLXfK* 1 0 0^mW7^$A <T£fc5, JSSWilO 
5»e55 yK) R^co^x^^etiS^^lcfi^U^o *S£ic«J:»K ^xJH* 

^IC M^m4^3-HPA7 MJ y?*£>fc*2 OA (-5n I) 

tt f77 , ft$i:U n?, 1. 4 jum02 3f^DN A <Mrgt«<l=6 9 6 
7 Da) *»jfttK**tiK 1 0 01IO7 h'; 7 ^f.y hJ:CBI» 

U *CT5 n I ODN A^KiSfcfcil&v K 'J y ?*»*$>.LlC#Bl/fc« CC 
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Ht. **»e<T > tt. 16X1 6 7>U-*f*/£U CHT1. 
1 2 5mmW^7t7hT'1 0 #0>'7 x /\<7>&* * 1 6@^^ y hUfcltnt*** 

o-f n/)»(0^E^*-AC«t>T, ^*l//:f7 7*J, 1 ttO^JW^ 'J jl 
-^BXUf^tt^:^'^-*'*- h3t^<**^riMAL D l-TOF7-77*U 

r t) ±K«*Lfc. »«t1 8-2 6 k VtttUT*ft$na»«tJ, «Jg*>ttt 

em 

}#$n5S^^7'l/-^&n$J:?j:ONAM7 KU vC^tDfig^Ct 

J^hlJ-y^^mCtRti. 1 : 1*K (H204») 7hU7'?^)S[T 

>>i o^ra^aa^yu-^pjggT^o/cc ^ffl«« f >5^rastM$na<t:-? 

S«f- KT»#r F i n n i g a n Vision 2000 MALDI 
-TO F isZTJ+iZ£>)i§.X$tlZXT>l'XZ*-)l'y>Zr)l,mtt%m^ZV) 

tfflV^fco 1 O0)tt*»j£«7x;nc, 5 0// IOttfD7h'J7^^>8», 2 5^ 

0<BCO, 23l<*5fmol CD*tf-y hOS^T', < X&if> 5 <73 9 9 

/I 0 08-f ^Vff^^WI-i^HM^^'J' (E11 2) o «9IBL 

1 2(7)^^^ h;Wi, 2 6 kVTttft 

ufcttjKTOF»iiT»>£:o 1 m.x.v-mizim$-etcft*'(*>zm^TiE± 

^^h^ (Oi^kl) €rt««iEL, C(0«IE77'<^«tt»*IEfcUT<tb 
09 9<DJ^^^ h^r^<T(C58ffiT*i:> s F*9^ : f«*»6<D«S«U:< 9 D a 
Tfcofco Cti(i. -0. 1 %<0ffi#fflm<B«K*S^T*c 
P^' y he>^-^*ffl^*&lr^E 

«li3 5-T>^/«>T**K Z^^-vCDa«U5. 5 O^/^T^^o *-f 

figT**^. ^^-v€)Blt2.^^^)lcSl®/^f'7x/^^:»«lr^R?cz^7 i -v^0 

/>C^UT 1 6XU>> h (H->S>aEC0 1 O(0-y-;U4r + t*x-f ) 7 ht 

*^»C05i«^^<^;UB$ffJ«2 0»T*U. 2 5 6 X > h (07 7 U-» €rf^fiS 

7*8*1**1**111**61% 1 0tt<o•7x/^*^r*^^^>^w1*<^^B#n* f 2 5 
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±Kffcj£U ttiB«7xMSMA L D I - TO F MS&tC^ 'iMU^o 
SJtffl5 

Ute«tf>*ffi*e^a$ffll>T\ MALD l-TOF«i»^ 

/N±lCffcj£L/Co tfteTU-CttUT. ^xMOte£ttllT'<»*&ll**-Ju-£ 
W*yzf2?U**Ky7<^-*@£<tLfc (Wiltf. 01 4#H8) o 7U- 
CO&ttMU 3 -P<7)* y =f* ? U** KO 1 oit/iTl^:, *@£<b:t y zf 

t^inOTU-I^UT/W^'J ^-fXU, MALD I - TOF«I^2tC 

*y zTt***:/* ?u*^ k 

y:J 5? ?U*^K#c01 3* -*fct*5' -y^7< K 

te£€-g">bTv\$ (Operon Technologies^ UO I igo 
s. Etc. #e>*A> ftmto* l )3T**zsXCr\s**Fi43&%<£Jttl,tc* 
Wxtf, *yzf^-1 [d(CTBATGCGTCGGATCAT(rrTTTTT-5S) I E?U#-% 8 ] li 3 * 
-V*)V7l K^€r*t;<D{r^UT. *yzT^7-2 [d (SS-CCTCTTGGGAACTGTGT 
AGTATT) ;E9IJ#^3<0 5' -57*JI>7< K«*f« atf*yzf^-3 [d(SS-GA 
ATTCGAGCTCGGTACCCGG) ; C?IJ#^1 0 5* - iSXJU? 4 KR*fe] 1***1^5 

*yzf^-1 ~3(C4S«tofc*yzf3??U:f* Ktt* MALD I — TOF M 

Xlf\ 2 3*#*y zf*?U** K (E5U#^9) l**y zfv- 1 
fiD(i^t> 1 2*{** y zf*<7U:*-* K (E?«##7) li*yzf^- 

CftlZ£y@j£<b0NAO4 X4TU-£f£&U£ 0 *yzf^-1 £4 

X 4 7U-<D£±&C0^x^OtiiI?*5£i? . * 'J zfv- 2 ttK&CDtfctltwtS 

/W 7y If- v a >£K5<0Htt<c<fc*: y , 3 -PCOffiffifiU* y zf 5? ? * 
K5V*^'f< ^=J> hP-JK7)*y zfS^U*?* K* s 1M NaCliffi^ 
UfcT ElSffifc (1 OmMOT ris-HCI (pH8. 0), 1 mMCD EOT 

U** K>§;£8 0 0 ^1 T777'>iUc, tBffitt*yzf*?U*^ K£ > y'J 
zl>7U-«:£fiT1 B$|H<>*x^'- hL£f*4 t:T^fc< £ 1 0#|HH> 
y@£<t*y Zfv-iCT'Zl-y >C'Lf; 0 *y 

«c^T5ZtfeT*5, &ttHT'#Wttu:@£<t<* ti/c!ft£<D*y zfT- 
cT'z.-y >7Lfc«iaa<f*y z^^u** k*em sic^To 

-OAfgffi>£T*&*LTD N A#te_t<7):f- h y *7 A«f t^V* U »7A<*>£ 
(&£L/c (Pieles, U. 6, Nucl. Acids Res. , .2JL - 3 
19 1- 

3 1 9 6 (1 9 9 3)). *4!MCcmi,fcJ:*IC< ftttli:6n I ?'J3- 
hC7)3-t KP4->tfay >&<0v MJ ;/v-*>8>fc (5 0%Tii h- hy/M»o 
. 7M 3-tKP4y^'J>fi-10%7I>»?>tZ'7A;Wu6, R 
apid Commun. Mass Spectrom. , _7_ : 1 2 4 — 146 

(1933) &m) y htffl^rasjwufc, 

ttHcasjwur, ffiBTfcttrat^ by «y ^x-dn Ae^^tttto/s® 
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2<7)-ffllCtB«fcHC^j£U 2 1 Mfc (E?U#^2 ', 1 "MJM 

6" t?*L£E?U) ii^yzf^-3<0-fi5iC«afi?}U:^U/c o 5(c x 4#@co 
2 9*^*y=f3?^U^^K (E*U#^1 0) 3O<0^yzf5I^U^^K(7) 
i^fntfeffl«tt^*< < t9<:^tt 0 d0>!(S4O:tyrf2v*U** K«^** 

v y □ ^RB^b^Sl/D N A@j£<b 

(a) 4X4 (i snm TU- 

16X1 6*7x^TU-<0^©(0 2 5 6«0»* h L < U*7 i^itT S 2 X 

2 cm2 y'ja^iAJitff^^Uv^T-vaMCpliSlOAc c 
elerator Technology Corp. )ASlAl//;o 
U800X800^m2, 120//m&<*. 1. 1 2 5 fcT v > y 3 

ffiTi>C0i9-««:ffmu. -tcb»^xP-'S'fiE14Sl«»)S I ABlCig«$^T 

*>y a>Tu-<^«atai(C77yry >^$^5^«»co^y^T-^«igTi 

*«ff!l1 CgB«U/c^^(C1 OmM TC E P €fflt^T%±tca7cl,, DNA* 
1 0 0mMy>Ka««» ( P H8. 0) *IC1 0 ^M<^«|»ai«Tlllg>»$-a: 

Ac, Ka7c«Dt^c, *y J^-oja«^^-;u*€07C*«6lnz 

S5«U/cyP-^* yyy>^f^€ffl^T'7x/x±01 613f73-K7t h 

7*5 Kf(d«i;^7 7"u>^d tf/co <7x/\oi 6»3ft^ n-fti73-y yy >7 

<0ft^ytC7x/N-b<^2 5 6-71^01 6ttm (T**5^x »^) O&^ic*^ 

«»{ctet2we>*y-^u (ff«xtf, fffflK^(7)«5i/si«ffy4#fig) «t^^t~ 

3 0 n I7"n- K&SrJtift'JCtH&Stffc* y J^- ti6frUT^/)DL,T. @ 
ItitD N A<D 4 X 4 7 7 U — tf^fifc U>t 0 

T^t5^, I2I1 4K^TJ:^IC, j«t*yj7- 1 -3C01 Oty'J ^>Ox 
/n±(0 2 5 6*7x^(0 1 efflCO^J^CO^x^KTJS^C^UT^Wlca^bL. 

£ it /co 

MALO t— TOF MSM 

MALD I -TOF MS^t> 01 SU^LSIfttfM (CMfl9«C|3«L>c 
/\<^y ^-r-tz-va>7'U-01 6ttBr«)*^lC^LTS««UTSt*tUfco D 
NA/W ^"y ^-f-tf-va >7 7 U-<7) 1 6 ttftr<7)£-^(Cft L T^R6iJlC/N-f ^y 
^XLtt';^^7U^f KOKi^^ K^u^EII GiZTjkTo KM^^ h 

^u, «3t<7)«fflai?5?^u^^ KE?ijc«m-r*K«/*?5a<offl3&ii^^-r& 

Wxli*. ^-y^^-1 co^^e^L,>cttllTti, hm^^^ 

him 2 3j|«:(0«M/«iS|aC(i(f^Lt>»*/«?5»5ltt1i7 0 7 2. 4 € 
*rrS-£fg^S^U/c„ 2 3lf*(OM/^ft(01Btt«7 0 7 2. 6 D a T 
K«/«^Srja3tfl[|^3 6 1 8. 3 3 D a 3 6 2 2 . 4 

Da) t07>U-lCft-r* 1 2***y=f5(^U*^K(7>^»fiU/\-f^y^-f-lf- 

64 15. 4 D a COM JM6 0»Hfl9/W 7"'J^<f-ya>«t , J 3 ( 

IMI6 4 0 7. 2 Da) €16^-* «fc7»U-<D4*JfetfcMT'<D*#m£ *ifc 0 

«I8 9 7 4 . 8 Da) tC^fST ^ff^ttT 7 U-0K*-f tlCOttUT e» it* # 0 
CCOItlt, ^«<n«6^DNA7> : ?-ttvy=I>7'U-<7)SEC0^3E^|lCZ^ 

^e^L./c^y^-7-c/N-r^y aaco/x^y^-f t-va > 

77t< (iMA L D l-TOF M S fWiZHC «*: »Jflj»i:tz ^ - $ *if9* C t 
(b) 8X8 (6 4»nrr) 71/- 

■7X/KD1 6X1 67»U-«:^r* 2 5 6 <S0>a* « ?c li -7 x ^S*T * 2 
X2 cm2y'ja>7iA^i*(T^t^ 

77 1/7 y^f-va XCSr^COA ccelerator Technology 
Corp. )^e>WAU>c B »7i;Mi8 0 0X8 OO^m*. 120//mS$. 
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1.12 5fcr-y*T*o£o y'n>«5i/>S3-?i^P^h'Jlh + -> 

1 6B3rDNA7H — O^C7)/c«>0±iBU^^(C^oT, *y=f^-1~ 
3* 2 5 6«?i^y';3>^i/^{:8X8?U-^Mr56 4«3ilC@i£<b 

u ffitfau*'; p"*?u*^ Kc/w^y** maldi-tof ms 

#ffiitSiC<*y##rLfc. 01 7 11, MALD I -TOF^ICt'Jaa^l 
£6 41FHDN A7U-(0«I^f HUfc^T. 1 6 HpffT U-ICO^T^T 

u** Kco^iiau/w ^y^-c -tf-va >tfDN A7u-o^ n-rno(4{tx»e 
•>'J3^i M-ticigjEifc $ n d n AtMmztes u tA-r zf 

N A "T*^ < 7-(/)l^^f >va> 
S I ABBSi^v'J3>^i/>$, 3c(sl?$ft&5, 6 0 5, 7 9 8^9!flti: 
S«fiDCIBtt$nrt^^W*ffl^$@^kDNA»S<7)7'7'f ^-x^^x> 

01 8lC7j*T<fc9t3. 3' -B*^*-^**^*-*-^ 7*^**y=^2?^ 
**K (E5U##1 1) *±KL*. mii'imff!! <Cie«U*:S I ABBSHt 

<E?1J##1 2) Sat^'J^fbtf Ki:/N<y^<XU, mis<o# y 
h (Wjlt/, U. S. Biochemical Corp. CO v- ? X^- tf* 

3 9 Wf* + v ^ U * y K h * ^ 7 1 - h (dNTPs : d AT 
P, dGTP, dTTP) 8lf vf * v 'J f U ^ y v>'> h 'J *^ 7 
x-h (ddTTP) <ft#£TTv-?X:T-izDN A*y *5-if* 
ty-^It-t'DN A*y * ^-iz£>£aaT*t> v'J 3>Oi/M:S^I/Ac 

* y >y"* T 5 C 1 1. , $ tA-f 'J ^f-f XD N AC0^7 Y 7 - I ^ > y 
a > iff £ h y > * - E?i| & t> W 3 o 

£ftffi8 

ffiaUftSu*@^bffi«8irt^^co/N-r *y *w >>a >tu 

0 w ^ y ^-r *- y 3 >t4ci: ic* u * *ts 

3* -i8l|t^*-;i>»££-C2 4 Mf* DNA7'7'f7 — CTGATQCGTC GGATCATCT 
TTTTT (E?IJ#-%8) 07i:«KU> UtoM 1 M2 {CKtt U tz S I ABB 
*<t*>y =J>^x/NU^ y y'i>y*$^to 

1 8 Mf*£fiS * 'J ? U * * K5* -CTGATGCGTCGGATCATC-3* (E5U## 1 6 ) 
1 8i^'J^^U^f K(01 2*ft«:S#C*gfiSto£E5IJ£*r-f* 1 2* 
f** y =f 3? ? U * ^ K5' ^TWCCGACG-3* (E£"J## 1 2) t U £<> £ <D 
*y=f*?U*:FK$-y*Xfc 7 5TJlCjfjg&U f^o < U tSiC^LT, - 

5»-CTGAT<X(rrCGGATCATC-r (E?"J## 1 6 ) 
3* -GCAGCCTAGTAG-S' (E?U##12) 
@£*b2 4*tt:/^7-lCttT*-fie> J t±A,7r?C0 1 2**MSC0##*fi<)/W 
7-'J^t-ya>^ H^6CE«<7)/N 

<7"'^-rt'-y 3 >^^iNT1 /iMCO-ffie-arA^^S^UTSJaU^ 

e 

OxM*igSU***#tffclcj:y#ffiLfco ^y^-f-b'-va> 
K*/TO»^3 682. 7 8 D aCOl 2 *^C0KM^»:^ hJUT'teHiSn 

JEffiffl9 

1 - (2--r^P-5- (3-0-4, 4' -v* h + yhUf^P^y) 



»«2 0 0 1 -5 0 3 7 6 0 

**1 2*^y^<^-*f31tt»fi*t^o #^T% dC0^x/N*±ie 

U/:J:9lCMALD t -TOFil^CJ:'JML/^ @1 8lC^T<J:-?C 
. 1 5*{* (E5U«^1 3) £5c<05fcg|U 2 t^«(cEJ3UT4MX^ 

? h^^e>n^ 0 c^>ci:tt»iieux<?x^>v3>* f vy 3>ox/no)S?e 

TSmStU MALD I -TOF MSM^^ l J«llU?n^Ct^to 
Jtttffl7 

y 3 ><7 x /N±C@^fc LtDN A»fi(ie^ U fc> W 7 y XD N A 7*7 
S I A BRlfbv 'J =1 >«ffifc»8UD N A<0/>< ^y if- v a >Ci: »J 

fi£ <* n ~ m e^oNAt offiwwaiea * * y -aetc^r * tz» 

5^»*<0»lR«:|q^>t (WilU, EI1 9#B8) • 

I ABR*<t*>y D>«7x/\t, 3-ffl«^y d T^>x-^-E5lJ% 

3 • ^asicif x u ^w^ara-cT) o n ae5u<o 2 mmm** -)\>ism* y ^5? 

^U^-^K (EfUS#8»LKl 1) (7)3* -hIB U 2 OCO^" 

>0x/>O»BC»t|^tcB36<bUfc (^ilif, EI7fcfla) 0 7 5 1: 

TSJteU *>y ^>0x/^«:t9)o< y^T*^ tiCJ: Uffi* y If* ? * K 
ic^jft(7)5?^u^^KE?iJffl7>i:iafil8U^ 1 2*^^yzl*^u^^K (E5U# 
§12, 1 4X1/ 1 5) t-O*^- KUfco *^T», ^xMt±tetfc«t9 
CM A L D I -TOF«lMaiCJ:»i^L/c e 

t- (E5U#§1 2) tffii^tg^Utl 2*fc*y:f5?<7 

ABS^tDNAZt&^t(7)ONA^^-tf-5^0, 3s 6M1 
*^lCt>ra«^jg&A'85«>e>n*:. <)i/^MALD I —TOF ft?>#rCD&& 
^0 2Oi:^T» lie, Ell 9U, x?*x>v3 y ^-7--b"« 

fflt>T5liSU^4Ci:*fe^-ro fitoT, S I AB'J>*-ttDNA»SCiI^ 

7i-^) -1-0- ( (2-y?yih^y) -v-f V^P tT^T S J *X7 

4 J) X^> 

A. 2-^: hP-5- (3-t KP^ri>yp^+>) A'>X7JPffc K 
3-7-at-l-7*D/V-^ (3. 3 4g, 24mmol) ^*7tH 

h'J^<?5-t KP + y-2-zhQ/\'>X7;i/ft K (3. 34g, 20m 
mo I ) . K2CO1 (3. 5 g) XtfK I (1 0 Omg) t~B* (1 5 B#H> « 
aU:. /XfCS^SrEifilC^U y^PP>?>1 5 0 m I tSSftlUfeo « 

y7PP>f>1 0 Om I 4"C?|}S«Ufco fcJS*tte#PN a C I 

thU0A7H«l^ ?S«*JlffiTT^«, WSSO^!c^4. 3 1 g (9 6 
%) fm$t\tco 

Rt = 0. 3 3 (y'7PD^>/^/-Jl/=9 5/5) 
UV (*?y-;u) : «7C3 1 3, 2 4 0 OH) , 2 1 5 n rru «/|v2 6 6 nm 
'H NMR (DMSO-de) S 10. 28 (s, 1H) „ 8. 17 (d, 1 
H),7. 35 (d, 1H) , 7. 22 (s, 1 H) . 4. 22 (t, 2H), 
3. 5 4 (t, 2 H) , 1 . 9 0 (m, 2 H) 

»'C NMR (DMSO-ds) 6 189. 9, 153. 0. 1 4 1 . 6, 1 
34. 3. 127. 3, 118. 4. 114. 0. 66. 2, 56. 9, 3 1 . 

7 

B. 2-z.hP-5- (3-0-t-^y7^y'J^rP^y) *<>X 
7^ft K 

2-" hP-5- (3-t KP4r*>yQ^^-v) ^'>X7^f'tK (1g, 4 
. 44mmol) *m*T-b hx h y^5 0 m I (CjgtfUfco COjgjac, hy 
X^^T= >1 m K -f 5^*y-;t-2 0 OmgWt BDMSC I 0. 8g (5 
. 3 mm o I ) fc&ttlUfco S^tffifflT 4 P#IBJ«^U^o SfGtih 
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2-- hP-5- 'OX 
T^ftKl. 44 g (9 6%) fl^fcftfco 
Rt=»0. 6 7 ("\**>/imx*JU=5/1) 

UV (*?S-JU) :«*3 17, 2 4 3, 2 1 5 n m, */Jv2 3 5. 2 6 7 n 
m 

1 H NMR (DMSO-di) 6 10. 28 (s, 1 H) , 8. 14 (d, 1 
H) , 7. 32 (d, 1 H) , 7. 20 <s, 1H) , 4. 20 (t, 2 H) , 
3. 75 (t. 2H) , 1. 90 (m. 2 H) , 0. 85 (s, 9 H) , 0. 0 

2 (s, 6H) 

«»C NMR (DMSO-de) S 1 8 9. 6. 1 6 2. 7 , 1 4 1 . 5. 1 
34. 0, 127. 1 , 118. 2. 113. 8, 65. 4. 58. 5, 31. 

2, 2 5. 5. -3. 1 , - 

5. 7 

c. 1- (2 hn-5- (3-0-t -7*^>>*;uvgju:/otf*v) 
7iz;i) x*y*-;u 

4rv) A^XTJl-f'b K (1. 0 2g, 3mmol) £M* *>* ? pp > * > 5 0 
m I i::>8JBl,£ 0 K^X> (3ml) 4* 2 M h U > 3- )1>T -^AJ 1 0 #(BJ 

jgoran, Etag£&££ST«fcu*:„ u:i o#ibh*#u 

*>%*1 OmlC^fi, St»*fc*ra*&a«U fi£68^MJOA1 OOgT 

5jUCC*i*, v^an^!S?>4'^^^-JUT43fijS«L> k c<, maco^fiJcl^O. 9 

4 g (8 6%) ^*«$n/co 

Rt = 0. 3 7 5 {^*V>/Wmm-i\>=$/\ ) 

UV (yi>y-;u) :ft^3 06, 2 3 3, 2 0 6 nm, *'jv2 5 5, 2 2 0 n 

E. 1- (2-^hP-5- (3-0-4, 4* h^vh'Jf^P^ 
v) 7iiii) x*y-;u 

1- (2--hP-5- (3-t KP4r>ya*4r» ?x-^) x*y-;i 
(0. 4 8 2 g, 2mmol) Ste*^'; v> t 2 @#3&J£<* tt, >' > 

2 0mU:i8IRU^ c iS»***)§T^l, DMTC 1 7 5 0mg (2. 2m 
mo I) £3sfiQU£o 5fc£^$)££fiT-iattmU. J5fc*lt»**:»i::x 2 
-/-^0. 5m I tsSiflU*:. M^IISTT^U, MUX>fc 20^ 

(7) 

£j£&T&5 1 - (2-- hP-5- (3-0-4, 4* -v> KyMJf^ 

^P*4rv) l£y--;U0. 96g (8 9%) *r»*nfc. 

Rt = 0. 5 0 (y^PP^V^f^-^9 9/1) 

U V (* £ y -il) : 3 5 0 OR) , 3 0 5, 2 8 3, 2 7 6 OR) , 23 

3, 2 0 8 nm, ft/Jv2 9 0, 258, 220nm 

'H NMR (DMSO-de) 6 8. 0 0 (d, 1 H) , 6. 82-7. 42 
(A r H) , 5. 52 (d, OH) , 5. 32 (m, 1 H) , 4. 23 (t, 2 
H) , 3. 7 1 (s, 6H) , 3, 17 (t, 2H) , 2. 00 (m, 2H) , 
1. 37 (d, 3H) 

'*C NMR (DMSO-de) $ 162.5x157.9,157.7.1 
46. 1 , 144. 9, 140. 1 , 139. 7. 135. 7, 129. 5, 1 
28. 8. 127. 6. 127. 5. 127. 3. 126. 9. 126. 4, 1 
13. 0. 112. 8, 112. 6, 85. 2, 65. 3. 63. 9, 59. 0 
x 54. 8, 2 8. 9. 24. 9 

F. 1-(2--hP-5-(3-0-4, 4* -v* h*-> 
hVW7n#**s) 7il^) -1-0- ( (2-yjyih + y) -y<V 

ypw$/*^7<;) x$> 



^2 0 0 1 - 5 0 3 7 6 0 

m 

»H NMR (DMSO-di) 6 8. 0 0 (d, 1 H) , 7. 36 (s, 1H 
) , 7. 00 (d, 1 H) , 5. 49 (b, OH) , 5. 31 (q, 1 H) , 4 
. 1 9 (m, 2H) , 3. 7 

7 (t, 2H) , 1. 95 (m. 2 H) , 1. 37 (d. 3 H) , 0. 86 (s 
. 6H) , 0. 04 (s, 6H) 

"C NMR (DMSO-de) S 1 6 2. 6, 1 4 6. 2 , 1 3 9. 6. 1 

26. 9, 112. 9, 112. 5, 64. 8,63. 9. 58. 7. 31. 5 
,25.6,24.9,-3.4,-5.8 

D. 1- (2 hP-5- (3-tKD*y7"Q^y) 7 x -;u) X*y- 

1- (2 -~ hP-5- (3-0- t -T'W^^y'J^yq^y) 7 
x-JV) (0, 89g. 2. 5mmol) HHF 3 0m I CjffRV U 

, n B u 4 N F 0 . 5mmo I L «r ^ S> -£ijQ U £ e S^tSiBT5l9|B| 

*y--fU?£RiS«IOfco 1- (2-xhP-S- (3-tKP*">y 
P*4» 7ii^) X^/-;u0. 6g (9 9%) ^6tl/c 0 
Rt = 0. 17 (y7QP^>/^;-;i-=9 5/5) 
UV (>*y-;U) : ***3 0 4 , 2 3 2, 2 1 0 n m, «/Jv2 5 5 , 2 1 9 n 
m 

»H NMR (DMSO-de) 5 8. 0 0 (d, 1 H) , 7. 33 (s, 1H 
) , 7. 00 (d, 1 H) , 5. 50 (d, OH) , 5. 28 (t, OH) , 4 
. 59 (t, 1H),4. 17 (t , 2H) , 3. 57 (m, 2H), 1. 89 

(m, 2H) , 1. 36 (d, 2 H) 
,3 C NMR (DMSO-de) * 162.8, 146.3, 139. 7,1 

27. 1, 113. 1, 112. 6, 65. 5, 64. 0, 57. 0, 3 1 . 8 
,25.0 

1 - (2-~ hP-5- (3-0-4. 4* -v* h^yh';f^7"n#*y 
) 7I-7U) X*y--;u(400mg, 0. 74 mm o I) tMM&TTIttikls 
, &*V?PP*;>>2 0m HC£#Ufco ^<0>§>«tC, N , N-y-fVme 
)VJ.1-)VTX>0. 5m I 5V2 — *sT J 3L3-Jl>— N, N->WV7P^7D 
□ *^t^7i^-f hO. 3ml (1. 3 4 mmo I ) fc^ilOUfco JS^sR^ffc 
^SiBT3 0#ra«f# S^5Sik«>5/c«>{Zp<^y-JU0. 5m I fcifsML/r 

ltGv7aQ> ^>4>1 %^^y-^T'^liL,/co Sfra<Dta*;i,7^< h 
5 1 Omg (9 3%) tWbtiKo 
R« = 0. 87 (v?PP> ^ *y-JU=9 9/ 1 ) 

Xftffll 0 

1- (4- (3-0-4, 4' h + > h«;^yP#^-» — 3-* 

V-6-- hP7iZ;i.) -1-0- ( (2 

— y7;iK-» -->'< v^p t'JUT 7 ^ y) x^> 

A. 4- (3-tKQ#y7P^y) -3~* h^yTt h7i;> 

3-^P^E- 1 -T'p/ty-;!, (53ml, 33mmol) ^m^Ti: 
•JJH 0 0m I 4>?4-fc KP^v-3-> h^r>7't h7i/> (5g. 30 
mmo I) ,.K 2 COs (5g) Sl^K I (3 0 Omg) t-« (1 5*13) »>& 
Ufco SiSiC^^v^PP> (1 5 0ml) t JSf5ig^«5lC>SiiO b /c 0 iB 

(SHU, v^PP/lf >1 0 0m I CHJBJRU^o &i;fe»»*ia«lN oClig 

5 g (9 6. 4%) *fW6>n^p 

Rt = 0. 4 1 (v?PP> £>/X2./-^=9 5/5) 

UV (>^y-;i.) :«^304. 273. 227, 210nm, «/Jn291. 

2 4 4, 2 1 4 n m 

'H NMR (DMSO-de) $ 7. 64 (d, 1H),7. 46(s, 1H 
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) « 7. 04 (d, 1 H) , 4. 58 <b, O 

H) . 4. 12 (t, 2H) . 3. 80 (s, 3 H) . 3. 56 <t, 2 H) . 
2. 5 4 (s, 3 H) . 1 . 8 8 (m, 2 H) 

'*C NMR (DMSO-de) 8 196. 3. 1 5 2. 5. 1 4 8. 6. 1 
29. 7. 123. 1 . 111. 5. 110. 3,65. 4, 57. 2, 55. 
5,31.9.26.3 

8. 4- (3-T-b h*y7a#^r-» -3-> h4y7t h7i/> 

4 - (3-b KP4v:/Ptf*v) -3-> h*i>T1z h7i^> (3. 5 g 
, 15. 6mmo I) t*?t h'j^8 0m I CiSftUfe, id) 

V-^6ml S^iJQL. £Ji€JlSrF?»*l,/c<> &>f t/9PP> * > 1 0 

it. v?ppy 2>T>8*T*i:. 4- (3 -7t v) -3-> 

h*">T-fe h7iy>4. 1 g (9 8. 6%) #$e>ft£. 
Rf = 0. 22 (y*7nP^>/>^y-^99/l) 
UV <y*y-;u) :ft*3 0 3, 2 7 3, 2 2 7, 2 1 0 n 

m , */Jv 290, 243, 214nm 

' H NMR (DMSO-de) 8 7. 62 (d, 1 H) . 7. 45 (s, 1H 
) . 7. 08 (d, 1H) , 4. 42 (m, 4 H) . 3. 82 (s, 3 H) . 2 
. 54 (s, 3H) . 2. 04 (m, 2 H) . 2. 00 (s, 3 H) 
"C NMR (DMSO-de) 8 1 9 6. 3, 1 7 0. 4, 1 5 2. 2 , 1 
48. 6. 130. 0, 123. 0. 111. 8, 110. 4, 65. 2. 60 
. 8 . 5 5.5. 2 7.9, 2 6. 3. 2 0.7 

C. 4- (3-7th4'>yP^y) -3-> h*v-6--hP7'-tz h7i 

y > 

4- {Z--FM h^vyp^y). -3-> h^v7t H7i/> (3. 99 

4. 28 ( t , 2H).4. 20 (t, 2H). 3. 96 (s, 3H) , 2. 4 
8 (s, 3H) . 2. 20 (m, 2 H) . 2. 08 (s, 3H) 
"C NMR (CDCIs) 8 2 0 0. 0. 1 7 1. 0. 1 5 4. 3. 1 4 8 
. 8. 138. 3. 133. 0. 108. 8, 108. 0. 66. 1. 60. 8 
. 5 6.6. 3 0. 4. 2 8. 2 . 2 0.9 

D. 1- (4- (3-t KQ*vya#4rv) -3-> h^y-6-;hP7i 
-)\>) JL^y—iV 

4- (Z-Tiz h v) - 3 h*v-6-~ hP7t h7i^ 
> (3. 73g. 1 2 mm o I ) i:i^y-/H 5 0ml MK2CO16. 5 g 
fcSSftlL*:. »^44i€ffiaT4B#WJKJ$Ufc e v?ppy*>*5%y *y-;w 
*E^*TLCU^i£0)S57£^l,£o i^PIUJSfCiR^CN a BH4 3. 5 
gfcjSiJQU »£*&*ffiffl?2B$ram#l,*: 0 7>-feh> 

10ml *^MUT8»J<7)NaBH<i:J5J&<*tt£o «£TT'&£ U & 

WJiffitCtftt, v?ppy ^y-JUT?S«UT, pfiSB£/£t&JCD 1 - 

(4- (3-tKP^y7P^y) -3-y v-6-- hP7x ~;u) X 

*y-;U3. 15g (9 7%) tfU&nfco lfc#W*<O+ISJSferictt0>4- (3- 

t KP^y7*Q^y) -3-* h*y-6-lhP7t(^7i;>: 

Rf«=0. 6 0 (y'7PP> *>/* *y-;i/=9 5/5) 

«t*£/£<8l(D 1 - (4- (3-fc KP*v7P**v) -3-/ h*v-6-- 
hP7i;^) x$y-;u: 

Rf = 0. 50 (y7PP^ *y-/U=9 5/5) UV (X*y-JU) 

:«*3 4 4, 3 0 0, 2 4 3, 2 1 9 n m. JI'Jv 3 1 7 , 2 6 4 , 2 3 3 nm 
'H NMR (DMSO-de) S 7. 54 (s, 1 H) . 7. 36 (s, 1H 
), 5. 47 (d, OH). 5. 27 (m, 1H). 4. 55 (t, OH). 4 
. 05 (t, 2H) . 3. 90 (s. 3H). 3. 55 (q, 2H). 1. 88 
(m, 2 H) . 1. 3 7 (d, 3 H) 



^2 0 0 1 -5 0 3 7 6 0 

g, 1 5 mm o I ) **j§C:T7 0%-HNOi 15ml IZ'P L'f'O^tXi L. S 
fcfi**S»(C«iftU*: 0 Kfc»^1fcfcSgiST3 0#HfI#L. #<,**:*3 0 g 
tlSmistco ZO-M^&Z W na * 2 > } 0 0ml TlfctiiU. *r«te*fS*flfi 

?&£U£o HMt*>U *>^UA^AlCrf>Mf, y^PP/ *>4»y *y-;u 

34^4- (3-7* h + yT'Pt^y) - 3 v- 6 h D7 -fe 
H7iy>3. 8g (81. 5^) Mips olM^T*5 5- (3-T 
iz h#i/7P^y) -4 -> h*v-1 , 2-y-ha^'>f>0. 38g ( 

8%) *»e>n£„ 

1 p s oiI«W£f£1&5- (3-T-b h^y7P^y) -4-y h + v-1 , 

2 -y- hp^'>t'> : 

Rt = 0. 47 (y;pp>?>/^y-;^9 9/1) 

UV (jt^y-AO :*^:3 3 4. 3 3 0, 2 7 0, 2 4 0, 2 1 2 nm, «/Jv 
31 0, 28 2, 26 3, 223nm 

'H NMR (COCIi) S 7. 36 (s, 1 H) , 7. 34 (s, 1 H) . 
4. 28(t, 2H).4. 18 (t, 2H).4. 02 (s. 3H).2. 2 
0 (m, 2 H) . 2. 0 8 (s, 3 H) 

"C NMR (CDCIs) 8 170. 9. 152. 2. 151. 1. 117 
. 6. 111. 2. 107. 9. 107. 1. 66. 7. 60. 6. 56. 9. 

2 8. 2. 2 0. 9 

Pfr2^4- (3-7*-b h + y7P^y) - 3-* h*>-6 ~~ hPT'-fe 

h7xy> : 

R» = 0. 2 9 (y7PP>^>/^^y-^=9 9/1) 

UV (**y-JU) :**344, 300, 246, 2 l3nm, «/Jv 3 2 0. 

27 0. 227nm 

'H NMR (CDCIj) 8 7. 6 2 (s, 1 H) . 6. 74 (s. 1H) . 

"C NMR (DMSO-de) 8 153.4. 146.4. 138. 8.1 
37. 9, 109. 0. 108. 1. 68. 5. 65. 9. 57. 2. 56. 0 
.31.9.29.6 

E. 1- (4- (3-0-4, 4' -y'n^yh'J^yp^y) -3-> 

1 - (4- (3-b KP**> -3-y h^y-6-zhP7i- 
;U) X^y-JU (0. 3 2 5 g, 1. 2 mm o I ) v>£ 2 (h]#SRS£ 

U. t*e«Jy>1 5ml ICSSMbfco )S****JST»aiUs DMTC I 4 5 
0mg(1. 3 3mmo \ ) t^m^tc* JSftMtt €2BfiT-»«^ U . J5l5* 
lh«»$/;»t:^ iJry-^O. 5 m I t«3»Ufc« KffiTTKt^ U. ^1)4* 

NH>t2 ®*3R£ ^ ^ T(SK*<7) fc* U v > ^ B& L «tm» * v 'J /; >r 
;i^*5i*CA»tt. h^x^juTS >*Kltty^pp^ ^>4>> *y-;uT4g 
se>g«uT. msa^^coi - (4- (3-0-4, 4' ->-y h + ->hijH 

yp.1f4>) - 3-y h^r>-6-- hP7 x z^) x^y-JU6 0 5 mg (8 

8%) tfmztifco 

Ri = 0. 5 0 (v^PPy $J -JP=9 5/5) 

uv (y*y-;w :*^3 5 4, 3 0 2, 2 8 2, 2 7 4, 

2 3 3, 2 0 9 nm. «'Jv3 2 2, 292, 263, 222nm 
'H NMR (DMSO-de) 8 7. 5 4 (s, 1 H) . 6. 8-7. 4 (A 
r H) . 5. 4 8 (d, OH) . 5. 2 7 (m, 1 H) . 4. 1 6 (t, 2 H) 
. 3. 85 (s, 3H). 3. 72 (s, 6H). 3. 15 (t, 2H). 1. 
9 8 (t, 2H) . 1. 3 7 (d, 3 H) 

'» C NMR (DMSO-de) 8 157.8. 153.3. 146. 1.1 
44. 9. 138. 7. 137. 8. 135. 7. 129. 4. 128. 7. 1 
27. 5. 127. 4. 126. 3. 112. 9. 112. 6. 108. 9. 1 

08. 2. 85. K 65. 7. 63. 7. 59. 2. 55. 8. 54. 8. 2 

9. 0.2 5. 0 

f. i-(4-(3-o-4, 4' -v* hg^^ya^^-i/)-3-y h 



-29- 



**>-6— - hQ7iz;P)-1 -0-((2^7^lKv)-y'fvrP^ 
1- (4- (3-0-4, 4' -v* h + vh'JWP^y) -3-* h 

OOmg, 3. 5mmol) ^II2T7(S<*1„ i*v^QQl?>1 5m I 
CfcJBLfc. C<7)^>S(CN. N— >WV7*PWHWS>0. 5 m I 51/2 
-*>7yif^-N, N-vW vyp^^PPt^t«^?$^ K 0. 2ml 

(0. 8 9mmol) * i&bQ U*<, ffifi? 3 0 U 

lt»*/i:«>O*./-JU0. 5m I tSSiMUfc. €ttfO«SK^ h U O A 

*)1)V)\>J>7A\Ziy\.1^ h 'J if ^7 5 > ^ PP ^ ^ >^ 1 * 
-/-^TS&JIILT, SffH^^^^T 7 ^ ^< KOI - (4- (3-0-4, 4' - 
V* h*v h^WP^v) -3-* h**>-6-- hP7ii;i/) -1 - 
O- ( (2-V7/I h*» ->WvrPW^*^7</) I^>24 
7 m g (9 1. 3%) flffcSftfc. 

Rt = 0. 8 7 (y7QQ^>/>?/-^=9 9/l) 

5tra»t4 y > * - £ ^ t; * v if* ? u * * Kis^f* £ «»afeftTTH*t»^ 

file (S i n h a 6», Tetrahedron 

Lett. , _2_4_, 5843-5846 (1983) I S i n h a 6 , Nucl 
eic Acids Res., _I_2_, 4539-4557 (1984) ; B e 
a u c a g e 6 , Tetrahedron, 4 9 . 6123 — 61 94 (199 
3) I a t t e u c c i J. Am. C h e m. S o c. , 1 0 3 . 3 

1 8 5-3 1 9 1 (1 9 8 1 ) &m) CfciJRfcUfc. ttz. ftSB Steffi ELK 

til H i< 

KW*e : t 

s *j <o m : n.& 

td © ft : ■ 4> IB 
r« Jjt n — : =F ft 
BfVO«K:cDNA 
/W**x<*>;U:No 
7* > * > X : No 
7 ? <y * > h K : 

£31 

OAMTOOAOC TCOCTACCCG G 21 

EW*«f: 2 
K W © fi S : 2 1 
fi JU © SS : ft ft 
O ft : • * tfl 

F * n *s - : * m . 



f$S2 001-503760 

*i****WU7S$r.< 1 - (2-- ha- 5- (3-0-4. 4' ->*> r- 
*vh , ;^7'P##y) 7iZA) -1-0- ( (2->?/Ih*y) — 
-fV7*PW5>'*77< < /) X*>*fctt1- (4- (3-0-4, 4* - 
V* h*yh'Jf^7*P^4y) -3-* h4rv-6-- hQ7x-^) - 1 - 
O- ( (2->7/Ih*-» -y-fvrP^I/7i>'t^7<y) X£>0>;*7 

/Co «7 7 >^<7A$ffl^T5 5t:T-»ia«LTjtt««a%K«BL> @f*3t 

fflt^TajstzBiffai//zo e^±MMT<o««u, o. iM»»h'jiw 

^^E-^A (pH7. 0) tffilV T-t* hzMJ^ (2 0t>T5*6-2 5%) (0 

T«HB^§1€*6L. 8 0%»K*>8fc*fflt>TJi&hy*MtL (4 0 
*K Ot) , JKttU -2 OtT'fltoUfco 
3Sftffi1 2 

ifttts 2 0 0^1 cOJKB^cO^BBStiUV^-^^-'J^^^U^^ K2 n 
mo I 1 0 cm0)!g*#bg&&UV5>y (B I a k Ray XX — 1 
5UV7>X rt^*^-^* >/7*:7gi>MCffi£OU I t r a v i o I e 
t<7)«&) THWUfc 3 6 5 n m, ffi* 3 1 c m TO? >7TS#4<7) 

SIS-1. ImW/cmO ,4i;fciB^t, 0. IM»Bh'JiW>t 
— »}A (pH7. 0) St/T-b h *J Jl'SgE^ffll^T H PLC (h'JfJl'— * 
7) T-^MrTLfcc *>«H*. IS^tttt U Vffi»7ft^lC<; *BHS<* tv 

a tutsan, Tt3r*B^ottHcj:uft#*n* 0 

e n © «i m : cdna 

*\ 4 t- < 13 A, : No 

7* :> * > * : No 
hB : 

*S® : 

CCOOCTACCC AOCTCOAATT C 3J 

EJ&JS* : 3 
fiJDffi fi? : 2 3 
KWOS : 
tt OT ft : *W 
h # □ 5? - : ^ OS 
K *J <7> tt 8 : cDNA 

T > ^ -fe > X : No 

£3? : 
K 5*J 

CCTCTTOOOA XCTOTOTAOT ATT 21 
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2001-503760 



fit! H * S - : 4 
K «l <o ft 3 : 1 l 2 
fc! <"J CD K : « 6Si 
m r> Bt : - * & 

h d S? — : ^-m 

ftd *l CD |£ » : cDNA 

/» ' * -fc •< * )V : No 

7" > *■ -b > * : No 

7 ■» * / > h : 

a *>. : 



^ CCr0TCTC TCTCCCTCTC 



TCATACACAC ACACACACAC ACACACACAC ACACACACAC 
OTTCCCAAOA GC 



fic HJ S % : 5 
fid <"J 05 ft ? : 4 9 
WHtf)fi : Me 
*A <D » : - • * tfl 
t>^D y - : T B% 
it n CD tfi ffi : C D N A 



* -b f- f * A : No 
T > ^ -tr > * : No 
7M/> h : 
«S : 
82 « 

TAATACGACT CACTATACGG CCAACCCTCT CTCTCTCCCT CTCTCATAC 4 9 

EWt 9 : 6 

fie M 05 ft $ : 1 3 5 

Be 9 d 03 Stf : « fit 

a cd ft - * e 
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ftOtf«€^xft^<yp^^A^fc||fTrft^ft<7)4'5Waia^€#tc:i: 
^^®tTftI«^<DeBK5 1 «CI3«Ov^xA« 

5 3. tiiiBh?>z7'*-*umifEn. «m«iKB. fiam^RBs^^ 

5 4. tt^^ hU- h«!a±C^>y^«^07'U-t^-rft732iT*oT 
H983^ > XM**4 € # 6 fr ft * C§T ft rtffi ^ 
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n i ttBcifi# <? « tat •> ? ju $ est * * r- v 
uuB^a, 

5 5. WEt^hU- h« f t9I5^r>/^6tttiJ$n^>»^€SSr'<<tt 
W.*&&t*tt#>\zvzfx hi/- HMSn/cOi^^TJa^ffli: 

SW*CDRBJ3 5 4 ij|<cl2t2 CD 

^TKt^hu- h_b<c^ h y y?*# 

5 8. SK, M y^-S«(0^m«*««*-S-t^*3R*$-a-^7 h«J 
C|Sai4«ififl3 £ S C £ t T ftMSattBJI 5 7 

5 9. we* ^T'iuw^^^w^fiwf^i/Ka^^fflv h y y 

6 0. 2t«ISttXS:^>riU*#«07'U-*|»|B* >r^«<7)S^c%^ 
H#<D«H«5 4JBCwffi«0>?3fco 

7 t . y?***y?*m#&***« hU- h««tffltr5^T7^ 

tci:^^atr*»^cDeBiB5 4iitzgBtto77&o 

7 2. »A>^J5r51t^X hU- h«ffl*t5^f77**ttit^»®tt5 

n^coea®5 4«ctB«<o^ e 

7 3. '1fj7-4«^S451f7'^hU-Kffl«r5^T7y^*t^t?: 
fc»fcTSR*<0teffl8 5 4 WCgBttO^a. 

7 4. hufc#y v-#e>fr*if zfx hu- h fcfflfcrs^^y 

7£^fcC:fc£4*eiT*ll|#<7>l5HSI5 4 JllCtBttCD77 j£o 

7 5 . <t*M(c**Ht*«fc* fx v is- htmx-bzvzrx h u- h 
tSSSS 4*CK«CO?7^o 

7 6. t'-XTS^b$^fc1t^XhU- h^*t5^f7mt^t4 
ttftfc-r*fll*0>SHR5 4 JHICEIM)^. 

7 7. «tttt*f«?M<b**fc*7;i hu-hiffl*r5xf7^ttc 

fctmfc£T«n*0>MBft5 4 3gCIBttO)^o 
7 8. M«t^«r-r*^acT*oT, 

mB'v'v^ut^aS&fBSttiiii:^ , mttzTx hu- h0®<7)m 1 tt 
«Kifi&bTmgB^'>?;u€E«T*;^-y;A 

i*Har5^f7r, 

WKaTv 9)U t Wig* ^hu- h«®±<0® 1 ffc«(D;fc0>m 2 ttH * 

cO«f4^^EUT«?4COTU-^^r*^^y^ Xtf 
«D!BPU-W&ttllO«f4C^^TM^t^r^^x 

7 7*tttCi: t^®tr*mB77»o 

7 9. «l2^v^^€rm«r*^x-yy«f, v hy^^ttSU^tfrttfe*;* 



^2 0 0 1 - 5 0 3 7 6 0 

iBtt(D75i*c 

6 2. UMB^v^uaTEc *v y -y*-§*03»#$ >/<#e>&w<?-ti- 

* fc»CDff 73 *StT at*$ffltT4 tt*<DtSB* 5 4 JglCfB 

«2*»7&0 

6 3. WgB^'v^n-t&tt* tt^f-y^ flgB^v^JUfclflgBI^;* h u 

5 4 m^tEVKOtto 

6 4. ^v^JU7 7 t>yyoWIB^'v^^ffl^/>\ hU- hSSiiOfi 
1 oaat4lC)j(l^J^Et5/:»(;7 y ^ ^ C EI « n fctfftOA' y ^ ;i 
**TSC£:*tt»i:TS »^<7)CH|R 5 4 J*IC gB«<0}*f 3c 0 

6 5. mB>\-v?JU€:#«<*tf **f--y ^'v?;u$ *W<i,<9JUT'1& > 

ft # £ SUE T * X x y y t * t :Z t * tt® t T * W*C0gSS« 6 4 Hi: g Bt?<D77 

a. 

6 6. fllS^*v?JU«:i£»<* «***7iB^ JRgB^' v ?JU7"b >^ «J * WIS 

wx Ki/- h«®jiic^»$^, mge>\'*>'7;u7'i:>yy *»e»^t^EUT 
atriw^c^cHige smcgBttcoytaEo 

6 7. >5t>*^€rlRgaAr>^^(7>^iT>yqctt*lSorjlUgfl^^>/<t 
«af7mt^tH$ffl4:r« BI^C0l6ffi« 5 4 J*<c gBttO yt^o 

6 8. ElC WgB^^>/<*%lf^ffiT , »ferAcftCWg3^v^^$3fttt:^4 
V-^tJg«$ti-$^7- yy*^t;Ct^4$ai:r5ll^<7)«fflS5 5 4 J«(Ci2tt 

6 9. *>y a>*»&«f hU- h=Wif4^ffl*T*^xyr^-S-CC t 6 

7 0. 6 <c*^^ hU- h^Hffl«ti^T77'^t:t^ 
«»ttS!l^(Sli5 4^iri3«W^o 

«««^LTIIOIB««€r*t?a»€IIJBr«^T--y yt^-Cilt ^$%^T^H 

*<?m®m 7 8 micgBtto^o 

T77*^ »iB**«^M^ffifflv hy y^^=Wf4**fcit ^^latrs 
n^<oess7 8ii(cgsi2<077^p 

8 1. M13K*##i££«&TS*x y? , #-7 h y y ?XiZ£ Z U--»f-JKK< 

^ MtKM^w zzmrzxTyys'&tsztittmt+z nxotemm 7 8 « 

tcgBttcDyjri^o 

82. wt&nm#ttixnTzxTv7ifmftKto&xm#ti*niiiT&XT 

■;7*'&t;Zt1t&tiLtT*n*<DU®m7 8q|(CgB«CDyt^ 

8 3. m2nm&m%xi&TzxTvytf7-*)jL&miimftmznn+z>x 

t -y y i t ^ T ^W^cOteH® 7 8 ^CfittOyta, 
8 4. t^hU- h^®±tC-^>y;UWI4<7>7 7 U-$:m 

^-y y 7f-^U^i:ai^a^S^t$^y^^K 

wga^>^^t»B$^*fe*ci5ig^tt6nfc»iaffl^t*-<-4BTtttt7'- 

wgB^v^^^^gB-9-^^ hi/- hhh±«>«i tt«ca«urE«r^<iwr 
gBT-A^^ft^^^^^cox^sugB-^^ hu- h«®o»i iawvi-y y y 

iJf-S*0^€:^il*^<lWgB/s'v^;u$ D> hn-Jl'f *££>OD> hn- 

8 5. WgB^S/^/Wtttt^+Rttt^-CCt Soffit T*»*<0CB« 8 4 
^CgB«C0v^T-Ao 

8 6 . UOgB'N'v ?>HXmmm**X<Dlzm U /Sr^S^ + >/< $*t? t ft ^ 

©tr5»3K<oeam8 4*cgBt8(Ov^xi*o 

8 7. WgB^v^^^+^/^tWtB^^^/N'^^ja^ttttlir^^^O h5 
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M*(0tSB»8 4J»CgBt50v*xA 0 

8 8. nwMv-»#nmatott**t:zt*nntt*m*<nmmn* 1 

9 0. WIB«E±lcC«L*:«7xM<**U WIB* >7MmifmiO xiurt 
left* $ C $ fflft£ T*»*C0t6H|g 8 9 *C£ttO*7x hU-h 

9 1 . WI2*B(ce-y h/J f R^dnTt>*Ci:^«etr4l»^oeHK9 0 

9 2. miB«ffi3Bfe^rtM**UTt»4Zt*4*ai:r*BI«oeH»9 0 

93. t/u hu- hS5®±irTu-t ur^Et 

(b) ttE^- y ^ iu t *IB *M S * * i t * < . «t K * « h U - h *IB ICifitt 

r * m i f§ <r> hl a t ^ *> ? ^ € ft w r * * x y 7 . 

(c) t/'J-^- SKD'M * *> ? )U# 6 WW* v ? )V t »5«J $ * tzV 7* 



*S£ 2001-503760 

9 4. 

l9EB*^-yy(a)07'-t:>:7~'J ^IJ^S^r-;^ 
(e)^f 77(c)tHUST^T7X Xtf 

cc»a * n ^ x * *r * c: t »a t r * nx<»&m m 9 3 * ic ibkot? & 

o 

9 6. nefltfttfMjfttr? h^^^m^t t^ttiH^e 

HIS 9 3^tCie«C0^ 0 

t £ <* tt r mmm±iz^m <? * * v b <j ? ? * nt tz *> iz^m 
ra&«T * * x »y -f z & v z t z mm t r * »*oish s 9 6 miz %m<r>* 

iRSLT^* d t T Stt*C0t5HH 9 7 JSlCtBttCO/Sau 

9 9. *7 hU-y^^«f4* f )5t«l$tl*lfiJi;tttlTX7 i yy(a)--(f)^»UlgU 

100. wiBat^isa+tc^tt^ftttt^tctt^afc 

101. t7"7 hu- hgs±i;&tfi^ n^ds w^tti^t 



tCtfct*, 1fltBTiz>:7U+<^v?;ucO**>/<^ x M«t«J(D7U- 

sct*4*»tT*i»*<7>t8Hfin 0 1 j*ugBtt<07m, 

103. ftft^ttfrftcfttfmttt-**. 

^^TWiBMic^o^^^iitt^ft^r/t^cm^wra^ttri^^-y 

JPSta * ti * H U ttB T ^ ^ -y ^ (a) ~ (f ) t * U U . «IB7» -tz > 

104. m&mt*tf#mi*LmvsLXf^ bvvixmwm.^tot'svzts 

10 5. if^^ hU- h±C5t«$^/c«^<07 7 U-ft^-r51f^ h 

U- ht-2t*$^^««^mft^r««€M3&r5l^ffii7-^tCAMt5Xx y 
yft*tzi:ft«?6i:-ri»^(7)eH«9 3Jj|ciBttc7>77^o 

1 0 6. Kmv-*ifn*ftm\?**zt*®&tT*tti*<r>*mm\ 05 

1 0 7. «l2?t>7''J^tt^5^f77'^ itlBT-b>^y t«B*^ 
^ hU- h«B4««BrUT7^^-$**^^'yr&*t'C:t*«ffli:r*»^ 
<7>t5ffl!S9 4J«CgB«O^ 0 

1 0 8. WtBP-b>3f'Jft^»$^5^x-7y^, £ 1 !§C0«attIltci&J$T 

7-tz y hft#ft383ET*^T"y-7*ft-S-tC t t^fflt-T 5H^<0©HIB 9 4 «U 
IBItO^o 



1 09. ntc, ^+>/<*ac^<j**a[*€^i'>/«ctt*ix5^^yr* 
sczt wmttzmtemmms 3«d 

IBt2(073*o 

1 1 0. &^>?;i^ ^+>/<ft^«ftffltcj:»;a^T^* < th®#ttiz 

^ + >M«%ff MIC J: U**Sifl)a»T'>* < t t>ffi#aUC»fc-f a: < aq 
l^7'-b>^y<0'^'v^J^^i5fE^v-xi:^^«UTv^5^:t «4«tttr«m^tt 

ffi»9 3«ClBfi(7)73^ 

111. ^'v^;K7)^^>/^JE^i»lCig«L,Tl5»K 

?+>/<t%e^fflc^u»fcrai*SMtffi»W(w««r^xE73«^e»<o 

iEffit^^>/^c«15L*Ct*»«^r*BI*<0ttHWl 1 0JSlc|3tt<7>73S*o 
1 1 2. /<v^^<D^^>/<^+>/<»C<lfftfiPiL*ffi77s»iC«t«UT^U 

^ + >/<ft HEIC <t U ^ < t tt/;» (c>ltt^ 

COt5ffim9 3JSlCiB«(^yV&o 

113. WIBit^^ hu- bifisVJj* if?*, -tzjun-^, 
»9 3i|iClBt!^73^o 

114. WIB-^y^ hU- h^¥fflSEi. fcT-y K^$^jti«®. 4-SI*^li^ 

?Lttt*-x, Bi^^wev^e^icts^fiitr^M^cogesigg 3JmcgB« 

115. «8B#^^ hi^- bmm*it*wnz'gmit. ti-xT'gmtztziiT-' 

>K5< Ktt!i£jW«T^^b$nTi^di:%4$eii:r4BI^C0llBm9 3Jg(C 
1 1 6. WtB^^5l-V=f5?-7U^^K€^t^i:ft^©i:r*ni«cOtSH© 
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i i 8. wta^*v^^0^i'>/<rtcoff7j^e^->^;u^e>«^^yu--^tt 
^ < $ n * c t ft 4$® t r * n * co effl 

1 2 0. l5iB7'-b>^'J(0^v^JU^ SH***?* hU- h«®ic*<fc 
— **T2Tiz>7*)i'&VZt*imtT*mxe)to®n9 3J»CgB 

12 1. WEh^^fj- tmfcrt'mg^fiffOH'JtcEH^tiT*^ « 
*/t;u:* ftStlft UT%ffl|Jft««filji::£ff2i* it. e»*i*ft fcdi $ ttfl)* 

cts^tritt^ean 2 ojjiicibkotj&o 

122. iuKh7>xfa-^^5«, nnmm. toxwrnnv* 

«1 2 0*(CEtt<O77 2fc<, 

12 3. ^y>lv^-§*<7)««€^^KU-h^E±lcTU-i:LT^E 

>7»-ts>:fy ftffl*r **x;/?\ 

(b) xy y ■y^-SMW»«aWfit^f»f*tat<*V-^*»^ 

IB tf >t -b > 7 y <o^' v ? ^co^stc^ui-r 5 * x y y . 

(c) mB^?^ftSS®(cJ£«> WgBlf^* hu- h^Eiciftte 

1 2 9. j»«O44»^«f»M»C«t^&««tBk^r«n^0!)IBB«l1 2 
3^tCgg«C077Sfeo 

1 3 0. ^tt^««$^t»«^JS«$ti:T^*rWft«l4€lWIBS 
E± U ifc* * -it 5 £ » Ul#i£]GIS)f$ffi T 5 * x y 7 € * t C £ ft <ft& t r * 
OteHSSI 2 9«tciBtt<D 

1 3 1. ^f7 7-{a)-(d)i7 hy y^^ft^fcfc&ftqxSU/c'v'v^U 

ftffluriftyffiu, 

Wge^'v^^coSiffiCO^ hy ft* 7* hU- h«ffi±<OJRft 

£tt*7>tffcfctt*4tl£«*-eTttgB-7 hy v^^«l4*5>«r^*t«T)SKt 

COtSSmi 3 0«Cg3t?CO7J^o 

13 2. hy y^^««a>«^»**t;sfc* 
1 3 3. ic, t^hu-h±i:Jti^^<07U-^tt4^^h 
fcCtftfclBtf *W*(Di6B3gi 2 3ECgBtt<0732c* 

134. is&&mv-Ji'tfnm#mii'&t;zt*®utTzn*<r)m®m* 

3 3JSlClB«C077^o 

13 5. iwgBt p >7 7 -b>^y i^»^j^f77"^ ttiBfcr>7»ir>:fy ft 

*MB-*:7* hU- hS?®ftt*ffirUT5**- 

JlJ^^T-yT'm'Ct^attiB^Bjgl 2 4*tCgB«0>/?j£o 

1 3 6. mzv>Ti>>zftj tftrnz-ezzT-yytf. m 1 

T T"* v ? JU ftltflj $ * 5 « < \d >T -b > 7 y ft &ft «* * -5 «KOffi« ft 
*T*:?iiy hft#€:jH3Er*^x«7^t^t;ittir$®tT*»*<0«SH»1 

2 4«tCgB«<0^o 

1 3 7. Wgg-tt^ hu- h#f->y*, #5*. -bJUP-*. yV3>6Is 



2001-503760 
T*!B1 ffi<0t41UA:v^;u^5^j$ti:4^a!)(ctr>7'i!>^y (Elt^^f 

•y:7\ 

(d) ^*U/c>^t)PIlS^'v^^tttflJ$^>i:^^^ hU- hSiElC&*i*tfT 
. hu-h»ffiJbtc««<07b-€^r$^^yyt#t*iii:^«®i: 
T^WIB^c 

12 4. !?(C. 

(e) *xyy<b)ftfcyi&T*xy:?\ 

<f)*;f* hu- hSEtci&fcLfi^Sfj i fflo(4ai;cR«r5iS2ffi<ot4{lr^' 

v?^ftS5iJ$tf*£*><ce>7'-b>:fy M^^f^T", 
(g> * x 7 <d) * I* iS T * x •:/ 7, 

(h)fiB*(C % ^f7 7"(«)-( fl )tj|>JiSOTit^ hU- h±0#JCDtt{I?;W*4 

ft#er**xv7'ft*fcc£ft#©£T*gi*(oeKffji 2 3JHtcgB«<7)?3a 

12 5. mWzfz hu- h^. 'v'S^i^ftttHi* n«/Td^tS§r5t«) 
O>fi{Ift£3£TS£0>lC+f:f;* hU- h«B±u:JBJ8S ftfc»}x^ft*T3C. t 
ft#©i:f *«*CD|gBSI 

1 2 3H?lcgBttC0}t2u 

1 26. wgaisa^M^ttffl^ hy ■jixtmi'&vztzKWittzm* 

<0©BIS1 2 3lJtCgB«<0?7&o 

1 2 7. T hy y?^W«$*t?S««iK«$^TRv hy -y^^«f4 

^ wgB«E±ic2t» $ ^ 5 /c «> ic^je wram«r 4 ^ x y r ft # t? C t * t 
T*n*cotgHsn 2 6Hiicge«^/3^o 

mie^->^^tf>a»«<o^«»«««<oat«st^^^ hu - h«®±co3Rft$-B: 
^mj y ^^?4t««$^TwgB^ hy -j o Mm±&i5\nn.m%-Qten\s 

Oefflgl 2 7iglcgBttC077S o 

7*7^^77, tfyv-xtfajR*^:? h Lfc^yT-A»e>^*8?*e>atR$ 
1 3 8. ms^^^ hu- htf^msms v -j h«t¥ii«®, ^s?$/tu^ 

13 9. ffUBtf 7* hU- h^Sft^b^CW6E^t^ f-XTTObtfcttf' 
>K7< h«attf4T^^b$tlT^*c:tft^?ai;r5tt^CO|ga®1 2 3ig 
{cgBttcOTji^o 

14 0. ttgB^i'^;u« r 'N'v^^S3(l<7)ffi^T-b>^yTA»K &/\'v^;Uft f 

C t €4$S t TSBI^OtSHg 5 4 ^iCgBgftCO^o 
14 1. ^'v^^^rtSx + ^/^OETJtu^ hP-JH-*ff7J»Cg8BL 

OTgBff^iSi^. S^'v^JUC0rtSx^>/^^r*>^<O}»nftgH«5UT^v 

ffTJftWjLiCtt^SKtr^W^coeHSI 4 0ig<cgB«C07J-;£o 
1 4 2 . 89gB^'v^^HirtS9 : + >^ftWUs ttffitCO^'v^ JUfc >/<ft^ 

4 c t y ft ttffi $ -tt * ^ < rts x ^ >/ ^ ft ^ u r aa^ ft ft r «> 
icft^*->^incBty«w6n/s h7>*xi— tf©*tft^t7'-b>^yo)— s 

ft^L. «5gBh5>^x ? ji-^5I^UH-7T«fff73Tx + >/<ftS!^UT. tT 

>*e>>^ft^yu-$^«^*^wx^>/^e^>«3«ft#s$^ria>»» 
ftify^ hu- h«®tc««$-fr*^i:ic<*:y)a^ft-9-^^ hu- hc^urat 

U^*Ctft««i:r*l1l*oefflJB5 4«(CgBtt^i56o 

1 4 3. SIMtd n*ili:ft^ei:r4BI«<0t5H»5 4 ^cgBKO^o 

144. #«ra*jBj3c* n*^9^^#TTx=r-^^^»ftx=r-;ujs: 
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ft tS3t*M*#' > x ) => S> U $ tc ttvO 13 >SHB U < U m»< b* < m 

i 4 5. flKJSttfl^ 5~tfM o orTfr^n-sct *4$©tr *a#ois 
ami 4 4nncKt2co^ 0 

»att«»^Ki»i 4 4is^ia«o^. 
147. ftie^^-^sfD^mja^N-^^vxs (4-3-K7 7 * 
T*y<>*jx-h (siab) -es>*ztz*mttzn*<r)mmni 

4 S^ICgBttCO^o 

^^«^n$^?^ &f*T T * * - @#3t#<* £ * * - 
tt***fctefl&£Efc<*-eT, u-«fHK«littUT££*#*«SS*:frUTft 

niB3t» to* > y u tzu > y => > h {,< uzzmifr -r mmm *ist; 

15 0. 3tftte£®lI2 5 0 f mo I /m (Offi*Te^ U e^t,^i8 

15 1. *»te3t#tt*E(C'>£ < tt)2 0 f mo I /mm^ffilT^e 

ftgB L fctefifc T#t?*fcf*«f U- ff-MIVCtt U T$£T* U . 
ftB£»fc#'*> y =3 *50>$)!:liy^>t)K UlzSSH b<r < am 

ftIB3m#_bcofg 1 ttil±ii:^ y y ^-§lo>^^^ET S £«>liftgB^' 

»K^^^^*>fc«:^v^^tf>TU-*1|?gBi:i#tt:«E±a)ftlBl taw&iiw 

ft SB 1 * i££ U Tl£fttemm±iz * * - ^JS«14*OT U - 

**z:t*#8i*:T*iii*cDfcHfgi 5 6 miztznoy;*. 

1 5 8. ftlBSM*, ft883t^»E±(OftIBffl<7>tt1lT»1ffi7'i>§iJ5£ 
*it4^i:3-7^ya^hiji h*v/>7>*^fTT*IR1 >S>*fcftiB 

= vJU (4 -3- K7-b*A0 7 5 /a'>-/i- h (S I AB) £ 

ftlBSnfcjftfcS-fftlgl tt<&ftil<&*tt«(zjra*u:aau *^TftlBS!2 
>8>& £ft 83 1 ICJM * li ifcift $ * <fc ? tc±IB^P i: * £|t y iS 

T^fcS^Stfc-f *»*<Z>ISBgg1 5 7iglC|B«CD*j£ 0 
1 5 9. Mil, **--M>]Kfctt***t?ttiei tt0>tt«TWE**-JU*Wtt 
^ * ^>8143tfcte0>?i® t &1A 3 * T , $ it fctt»<D7 U - £ ^ fcfflf* 

ftlB^'->^^*ftl3^^ SU- h£®±0$1tt«iiifi£UTSBBu 
ft IB£#tt«® <7>M 1 tfcH 11 $> * * iSift $ * * eft 13^' v ? ;u 

ft K^' •> ? ;u « £fcfc_t0ft IB 1 y w&ttlc 

«IB 1 ffiOS-tt* ?>fcf* t SiS $ * * c i: t C c i: ^ fcffi t T 4 R^cotSH 
81 5 7JfiHgBtf0)775*o 

1 6o. *m*&m±iz*m<»Tis-%ftfSLtz?j%kTi>r>T. 
i, y d >3t^ * ft i* *> y i} >se % * 5:^<*<7)S5S t3-7^7-Qt 



1$^2 001-503760 

IB3t»#o 

152. i ) **~)\,ixfctemimj3Lif\\) s®tt»iai:Sf5ttT'*4/)^^ 
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*ru Jenal AppJieotton No 

PCT/US 97/20195 



A. CLA33RCATION OP SUBJECT MATTER 

IPC 6 C07H21/00 C12Q1/68 



According to International PaUrt Cfarasffca-jonjlPC) or *o twin n atonal daeSltcaUOn arq IPC 



B. FEL09 SEARCHED 



Mirtreun documsntation saarened [csawrfteaton oyatam foUowoo Dydowrtfcaiton ay moots) 

IPC 6 C07H C12Q B01J 



Documentation searched other than mmaTiumdocumer«ationto me extent tfia! wjchdocunwnls are tnduded in trie fields searched 



Electronic data base consulted durfnothe into mat onaJ search (name of data base and. where practical, search terms i_s»d) 



C POCUWCNT6 CONSIDERED TO 86 RELEVANT 



Category ' 


Cftat&n ot document, wm macanon. where appropriate, ot the relevant passages 


Relevant to daJm Na 


X 


W0 90 01564 A (MICROPRQBE CORP) 22 


1-40 




February 1990 




r 


see the whole document 


1-40 


A 


see claims 1,24,46,52,68 


107 


X 


US 5 547 835 A (K0STER HUBERT) 20 August 


1,5,13, 




1996 


20 


y 


see column 10, line 1 - column 11, line 10 


1-40 




see column 13, line 15 - line 20 






see example 1 




A 


see claim 1 


107 




-/— 





| X | Further documents are 6&led m Iho continuation & box C. 



El 



Patent r amity momtwt are tcied in aneejc 



° 6ooo**icotcqono» of ciod deoumanto : 

-A* document defining Iho gonorat «teto of iho on whioh * not 
sonoidered to be of particular relaxants 

■H" eaitier document Put puwfetwa on or after the internetienaJ 
tifag dote 

"l." documert which may throw doutJtt on prtorty daim(e) or 
« dtod to oatabfoh the putfecattofidate of another 
citation or carer special reason 189 specified) 
*0* dooumort referring to en oral efedosure. use. exrtibtfon or 



"P" do cum an publened prior to iho imemattonai f Wino, date out 



T* iat«rdocurrtart mlbltehed eftsr the International Wnc date 

or prtcrtty date ana not n com* wtn tna appecatfon cut 
cted Co understand ine principle or theory f<nd«rtyng the 
e*fontlon 

"X* document of partbuler reJeyanca: the claimed irwertjon 
cannot be considered novel or cannot t>a con* Bo rod to 
eivolre an invenih/e step when the document it taken atone 

•V document of particular relevance; the claimed invention 

©ah not be ccnoWered to invoke en inventive stop when the 
document a combined with one or mere athei such docc~ 
menu, eucn combination being oOvtou* to a person sKWed 
Ir.tneart. 



Data ot the actual completion of tterrtamattoftaJ search 
21 August 1998 


Date ol marling of the international search report 

03. 09. 9B 


Name end mailing adareee of the IS* 

European Petenl Office. P S. 5816 PateotUan 2 
NL • 2230 HV Rljawiik 
Tel. <-»at-rm seo-aoao. tx 31 wt apo ni, 
Fax: (♦31-70)340-3018 


AiJhortZBd officer 

Scott, J j 
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C.( Continual! on) DOCUMENTS CONSIDERED TO BE RELEVANT 


Cataoory * 


. Citation of docvn*nt. with mdtoetioa*heie oporepriate. of tho rate van! panacea 


Relevant lo claim Mo. 


X 


BATISTA-VIERA F ET AL* "A NEW METHOD FOR 

wru *win f * kin i i %m t flu i #i nun I 1 w 1 1 IWW 1 wl\ 


1 3 R-7 




REVERSIBLE IMMOBILIZATION OF THIOL 




BI0M0LECULES BASED ON SOLID-PHASF RfillNn 






THI0LSULF0NATE GROUPS" 






APPLIED BIOCHEMISTRY AND BIOTECHNOLOGY, 






vol 31 no 2 1 NovpmhAr 10Q1 nanoc 






175-195, XP000579322 




Y 


see the wholp fiornmpnt 






DATABASE WPI 


1 1 J 




Section Ch Week AA44 




uerwenvr ruuiicdiions liq., Lonoon, bo; 






Class A96, AN 88-311954 






XP002061833 






& Jr Do ^Jvi 066 A (NITTO ELECTRIC IND CO) 






, oepLefiiOer lyoo 
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see aoscrocx 


1-40 
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R . 2UCKERMANN ET AL . : •Efficient Methods 


1.3 




for Attachment of Thiol Specific Probes to 






the 3 -Ends of Synthetic 






Oligodeoxyribonucleotides. " 






NUCLEIC ACIDS RESEARCH, 






vol. 15, no. 13, 10 July 1987, pages 






5305-5321 , XPOQ2061832 






see the whole document 




Y 


W0 93 09668 A (AFFYMAX TECH NV) 27 May 


1-40 




1993 




A 


see the whole document 


83. 1 13 . 






118 


A 


see claims 18,24-26 


41 .65 
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nAT*OAfr hot 

DATABASE WPI 


1-40 




Section Ch , week 9040 






uerwent Publications Ltd., London, GB; 






t^iass ou*i, an yu-iux/o/ 






XP002061834 






& OP 02 215 399 A (SHIMADZU SEISAKUSHO KK) 






, August 1990 






see abstract 


107 


Y 


W0 89 12624 A (CETUS CORP) 28 December 


1-40 




1989 






see xne wnoie document 




Y 


W0 95 13538 A (OPERON TECHNOLOGIES INC) 18 


1-40 




May 1995 






see the whole document 




A 


see page 12 - page 13 


41,65 


A 


see claims 19,20 


83,118 


Y 


GB 2 017 105 A ( J . K. WELTMAN) 3 October 


1-40 




1979 




A 


see the whole document 


107 
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ctcommuauon) documents cons©e red to be relevant 


Catfrooiy ' 


Citation 01 document, wtih indicatbn.wn«ro appropriate of V» ra lav art pacaagca 


Rotovart to dam Mo. 


Y 


WO 89 11270 A (SAH00Z AG) 30 November 1989 
see the whole document 


1-40 


A 


US 5 077 210 A (E3GLER FRANCES S ET AL) 

31 December 1991 

see abstract; figure 1 


1 


A 
A 


ARSHADY E: "BEADED POLYMER SUPPORTS AND 

GELS II. PHYSICO-CHEMICAL CRITERIA AND 

FUNCTIONAL IZATION 0 

JOURNAL OF CHROMATOGRAPHY, 

vol. 586, no. 2, 22 November 1991. pages 

199-219. XP000247969 

see the whole document 


1 

83,113, 
118 


A 


ARSHADY R: "BEADED POLYMER SUPPORTS AND 

GELS I. MANUFACTURING TECHNIQUES'* 

JOURNAL OF CHROMATOGRAPHY, 

vol. 586, no. 2 t 22 November 1991, pages 

181-197, XP000247968 

see the whole document 


1,83, 
113,118 


A 


PON R T ET AL: "DERIYATIZATION OF 
CONTROLLED PORE GLASS BEADS FOR SOLID 
PHASE OLIGONUCLEOTIDE SYNTHESIS" 
BIOTECHNIOUES, 

vol. 6, no. 8, 1 January 1988, pages 
768-770, 773 - 775, XP00O562920 
see abstract 


3 


A 


WO 92 07879 A (MINNESOTA MINING & MFG ) 14 

May 1992 

see claims 1-10 


1 


A 


MANOHARAN M ET AL: * A 2'-0-THI0L TETHER 
IN THE R1B0SE MOIETY OF NUCLEIC ACIDS FOR 
CONJUGATION CHEMISTRY" 
GENE , 

vol. 149 , 1994, pages 147-156, XPO02049798 
see the whole document 


1 


A 


TOSH 10 HAYASHI ET AL: "IMMOBILIZATION OF 
THIOL PROTEASES ONTO POROUS POLYVINYL 

AinrrsuAi \ crane* 
ALOCOnOL) 6LAD5 

POLYMER JOURNAL, 

vol. 25, no. 5, 15 May 1993, pages 
489-497, XP000398929 

see abstract 


1 


A 


MO 89 09406 A (SLEYTR UWE B ;5ARA MARGIT 
(AT)) 5 October L989 

see abstract 
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C.(CooHftU«tlon> DOCUMENTS CON 8 DC A ED TO BE RELEVANT 



Category 1 Cfarton of documam, wth tnoJcfttioa whoro aporopnau, ol the ratovcm p«ae«9e« 



ft«l#vanl to eiofrrt No. 



P,X 
A 

P.X 
A 



US 5 457 041 A (GINAVEN ROBERT 0 ET AL) 
10 October 1995 
see abstract 

EP 0 339 781 A (BECKMAN INSTRUMENTS INC) 2 
Novenber 1989 
see abstract 

EP 0 500 506 A (SEAC SRL) 26 August 1992 
see abstract 

US 5 312 233 A < TANNY HARK N ET AL) 17 
Nay 1994 
see abstract 

WO 95 04524 A (0PPERBAS HOLDING BV 
;BARENH0LZ YECHE2KEL (II); NUR ISRAEL 
(ID) 16 February 1995 
see claim 1 

WO 84 02579 A (COOPER LIPOTECH INC) 5 July 
1984 

see the whole document 

W0 94 11735 A (SOINI ERKKI ) 26 May 1994 

see abstract 

US 5 622 324 A (K0ESTER HUBERT) 22 April 
1997 

see the whole document 

US 5 605 798 A (K0ESTER HUBERT) 25 

February 1997 

see the whole document 



41,65 



41,65 



41,65, 
107 



41,65 



83,113, 
11B 



83,107. 
113,118 



41,65, 
107 



1-40 
107 
1-40 
107 



Fur* PCT/lSAfilO (cortiraiHiWi of MCOTti stWOT) (Ju* IMS) 



-51- 



2001-503760 



INTERNATIONAL SEARCH REPORT 



mts iortal appfrcahon No. 

PCT/US 97/20195 



Box I Observations whom certain etairm were found unooarchaWo (Continuation of Hem 1 of first sheet) 



This International Search Report ho not been esUbfehed in reepect of certah claims under Article 1 7(2Xa) tor the fdlowmg reasons : 
1 . I I Claims Mos.: 

because they relate to subject matter not required to be searched by this Authority, namery: 



2. Q Claims Noa.: 

beeouas they relate to peris of the International Application that do not oomph/ «vtth the 
an extent the! no meaningful international Search can be earned out, speorftealty : 



prescribed reojuirements to such 



1 1 Claims No a.: 

beoause they are dependant donna and are not drafted in accordance with the second and third sentences of Ruts 6.4(a). 



Box II Observations where unny of Invention Is lacking (Continuation of Item 2 of first sheet) 



This IrsemafonaJ Searching Authority iound multiple inventions in this international application, as follows: 

See further Information sheet 



1 . pCI Aa ail required addrttonaJ search fees were timely paid by the appficarrt, this International Search Report covers aU 
1 » searchable eteirns. 

2. t 1 As ail searchable daima could bo searched without effort justifying an addition at tee, this Authority dad not invite payment 

of any additional fee. 



3. I I As only st^ne of the required addBrJonal search fees were tirrefy paid by the applicant, this International Search Report 

V— I covens only those oiaime for whbh fees were paid, specifically claims Noe.: 



* No required additional search fooo wore timely paid by the applioonl Consequently, this I nt emotional Search Report is 

reettctBd to me invention first mentioned tn the claims; it is covered by claims ftos.: 



Rows* on Protest jx | The addition a) search lees wore accompanied by the applicant's protest 

Z3 N ° protest accorn P°™ d the payment of additional search teen. 



Form FCT/lSA/2t 0 (continuation of first sheet (1 }) (July 1992) 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 216 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-49 

A method of immobilizing a nucleic acid on a solid support; 
an insoluble support with the nucleic acid covalently bound 
to it; a kit for inwobilizing the nucleic acid; a method for 
forming an array of nucleic acids on a substrate surface. 



2. Claims: 41-64 

A device for dispensing nanovoluntes of fluid in chemical or 
biological procedures onto the surface of a substrate. 



3. Claims: 65-82 

A fluid dispensing device for dispensing a fluid in chemical 
or biological procedures into one or more wells of a 
multi-well substrate. 



4. Claims: 83-106 

A method for forming an array of sample material on the 
surface of a substrate according to the procedure of claim 
83. 



5. Claims: 107-112 

A method for analyzing a material according to the procedure 
of claim 107. 



6. Claims: 113-117 

An apparatus for forming an array of a sanple material on 
the surface of a substrate according to the procedure of 
claim 113. 



7. Claims: 118-121 

A substrate having a surface carrying an array of matrix 
material according to claim 118. 




-53- 



&m2 001-503760 



INTERNATIONAL SEARCH REPORT 



IMi n»m Aptfkaticn No 

PCT/US 97/20195 



Patent document 




Publication 


Patent ramiv 


Pufticaton 






data 


members) 


date 


W0 9001564 


A 


22-02-1990 


NONE 






US 5547835 


A 


20-08-1996 


US 


5605798 A 


25-02-1997 








US 


5691141 A 


25-11-1997 








AU 


5992994 A 


15-08-1994 








CA 


2153387 A 


21-07-1994 








EP 


0679196 A 


02-11-1995 








JP 


8509857 T 


22-10-1996 








WO 


9416101 A 


21-07-1994 


W0 9309668 


A 


27-05*1993 


US 


5384261 A 


24-01-1995 








us 


54120B7 A 










AU 


675054 B 


C3 U 1 177/ 








All 

AU 


JiMOlaj H 


13 UU 1 773 








CA 


2124087 A 


C 1 US 1773 








TP 




17-11-1994 








JP 


7506561 T 


20-07-1995 








US 


5677195 A 


14-10-1997 








AU 


4110793 A 


29-11-1993 








WO 


9322680 A 


11—11 - 1 00** 

1 1 — 1 1-1 773 




A 


0 ft— 1 7-IOQQ 

CO It 




AT 




120454 T 


1 E_A/t — i oat 








AU 


631802 B 


in 10_tnftO 

10-12-1992 








AU 


3839089 A 


12-01-1990 








DE 


68921982 0 


Qq-0D-199b 








DE 


68921982 T 


OX A Q t A AC 

Z*l— 08-1995 








EP 


0428534 A 


dy— Ub— l 9^ l 








US 


5241078 A 


31-08-1993 


WO 9513538 


A 


18-05-1995 


NONE 






GB 2017105 


A 


03-10-1979 


US 


4218539 A 


19-08-1980 








AU 


4534479 A 


27-09-1979 








8E 


875064 A 


24-09-1979 








CA 


1120398 A 


23-03-1982 








DE 


2910998 A 


04-10-1979 








FR 


2420543 A 


19-10-1979 








OP 


55034087 A 


10-03-1980 








JP 


55120558 A 


17-09-1980 








US 


4251445 A 


17-02-1981 



Foot PCTTSM210 (paM family annex) <JJy 1992) 



-54- 



82001-503760 



INTERNATIONAL SEARCH REPORT 



nlty r 



tnti load Awtffcatlon No 

PCT/US 97/20195 



Patent document 


Publication 




Palent family 


Pubfcatkn 


cited in search report 


dele 




mem ber(&) 


date 


WO 6911270 A 


30-11-1989 


DE 


68913003 0 


24-03-1994 






DE 


68913003 T 


09-06-1994 






EP 


0366770 A 


09-05-1990 






EP 


0577146 A 


05-01-1994 






OP 


3505576 T 


05-12-1991 






US 


5258499 A 


02-11-1993 1 



US 5077210 


A 


31-12-1991 


NONE 





. . 


r — ri _ . . „ „ 


WO 9207879 


A 


14-05-1992 


US 


5200471 


A 


06-04-1993 








CA 


2093641 


A 


06-05-1992 








cz 


9300773 


A 


19-01-1994 








DE 


69104727 


0 


24-11-1994 








OE 


69104727 


T 


o /\*> i fine 

23-03-1995 








OK 


556271 


T 


06-03-1995 








EP 


0556271 


A 


25-08-1993 












T 
1 


1 "7 nO_1 QQA 


W0 8909406 


A 


05-10-1989 


AT 


123339 


T 


15-06-1995 








AU 


634960 


B 


11-03-1993 








AU 


3435789 


A 


16-10-1989 








OE 


58909265 


D 


06-07-1995 








EP 


0362339 


A 


11-04-1990 








JP 


2504282 


T 


06-12-1990 








JP 


2708590 


B 


04-02-1998 


US 5457041 


A 


10-10-1995 


NONE 








EP 0339781 


A 


02-11-1989 


NONE 








EP 0500506 


A 


26-08-1992 


IT 


1246676 


B 


24-11-1994 


US 5312233 


A 


17-05-1994 


NONE 








WO 9504524 


A 


16-02-1995 


AU 


7384994 


A 


28-02-1995 








CA 


2168671 


A 


16-02-1995 








EP 


0713388 


A 


29-05-1996 








EP 


0815852 


A 


07-01-1998 








JP 


9501169 


T 


04-02-1997 



Foot PCT7SAGK) (oBttrt fmdy my} (July 1 992) 



-55- 



2001-5 03760 



INTERNATIONAL SEARCH REPORT 

jit ofi w ataat i on panvnt family nvambcta 



lata oaaf Application Mo 

PC17US 97/20195 



^atent document 




Publication 




Patent family 




i 

( Pubicaaon 


cited in search feport 




date 




men)ber(s) 




date 


W0 8402579 


A 


05-07-1984 


EP 


0134222 


A 


20-03-1985 


W0 9411735 


A 


26-05-1994 


Fl 


925064 


A 


10-05-1994 








AU 


5339394 


A 


08-06-1994 

VO WW 177*t 








rp 

LI 


0626069 

WW LVVU7 


A 


30-11-1994 








JP 






06-04-199^ 


US 5622824 


A 


22-Q4-1997 


AU 


687801 


3 


05-03-1998 

V — » UJ 1770 








AU 


64 1 1694 


A 


11-10-1994 

XX l\J X 77*t 








r a 


C X JOUIt 


A 


79-09-1 99d 

t7 U7 X77H 








FP 


vuOJU 1 V 


a 

r\ 


v/O V/X A77U 










OjU/ 7lU 


r 
i 


77-08-1 99ft 








wo 


94Z1822 


A 


29-09-1994 


US 5605798 


A 


25-02-1997 


us 


S547835 


A 


20-08-1996 








AU 


5365196 


A 


08-10-1996 








CA 


2214359 


A 


26-09-1996 








EP 


0815261 


A 


07-01-1998 








wo 


9629431 


A 


26-09-1996 








US 


5691141 


A 


25-11-1997 








AU 


5992994 


A 


15-08-1994 








CA 


2153387 


A 


21-07-1994 








EP 


0679196 


A 


02-11-1995 








JP 


85098S7 


T 


22-10-1996 








wo 


94t6t0l 


A 


21-07-1994 



Font PCrnSAQtO (pata-tf t«rt*y anmaj (JUy iocs) 



-56- 



